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SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


REPORT. 


CHAPTER I. 

Fixing Site of Headworks and Alignment of Main Line. 

1. Mr. Rose, Chief Engineer, when dealing with the Project in his 
.note, dated 26th Pebmaiy 1916, assumed a Head works below Phillour 
Bridge, which would give a command into the Abohar Branch at Daudhar, 
'mile 43. 

2. Contour surveys were carried out in what was known as the Phillour- 
Jagraon tract to enable the best alignment to be selected, it was how.ever soon 
found that it was unnecessary to go up as high as Phillour Bridge to get 

• command, and that it Avould not be desirable to construct a canal straiglit from, 
that place to l^audhar as very deep digging would be involved to a great depth 
below .spring level. Walipur 8 miles below Phillour was the next site consider- 
ed, but here again similar though less pi'onounced conditions were found. 

3. If the new canal cannot command above the Akhara Pall mile 31 of 
Abohar Branch, where the Jagraon Distributary takes off, nothing is gained in 
attempting to command above Rania, the Head of the Sutlej Navigation 
Channel, as betweevj Akhara and Rania no irrigating channels take ofl' which 
carry any material discharge. 

To get command at Rania it was found unncce8.sary to put the Head- 
works nearly so far up the River as Phillour. 

4. By the time the investigation for the site of the Head works had reach- 
ed this stage, it had been decided that it would be much bettei’ to .set free inoi’e 
of the capacity of the existing Sirhind Canal Main Line by extending the new 
canal to feed the Bhatinda Branch. The consideration of this question led to 
the decision that the Abohar Branch should be commanded and fed by tlie now 
canal just below thc^Daudhar Fall at mile 43 of the Branch. 

5. With this decision arrived at it only remained to find the be.st 
alignment for the Main Line up to the luver from Daudhar and then locate the 
Headworks nt a bite which would give the required command into the canal- 

This is a reversal of the usual pjvxctice where the Headworks site is fixed 
and the canal taken off therefrom to command what it can, and it involves the 
consideration of the Main Line alignment and tlio location of tho Hoadwoife 
- site together. , '' ' 

G. By this time also the decision had been ai’rived at that tljd niahi' 
channels were to be lined with concrete, this introduced a now factor, info 
the question of alignment of the Main Line. 

With a concrete lined channel it i.s undesirable to have tho bod 
below spring level, as there would be tho tendency for tho water pi-essur'' to 
tblow' up tho liniug. and it would be impracticable on the scoi'o of expense 
to make it sufficiently heavy to resist any material head of water pressure - ’ 

This condition alone precluded tho straightest alignment fi-om being 
' selected, apart from tho fact that tho depth of digging found on . .such an 
tilignTncnt would have been very much heavier than on the one selected. , . ' 

7, The alignment was arrived at after mature consideration ol’ tentative 
, lines plotted from tho coiltour surveys, 'followed ly actual detailed planetable 



surveys in the field, the water sui'face in the wells being levelled -in the vicinity- 
of the alignments. 

8. The longitudinal section of the alignment finally selected (sec plan- 
in Folio) shows that the subsoil Avater levels in the wells at the time of survey 
were just below the proposed bed level in the reach of highest spring 
level. It may happen that the spring level will fall after the completion of 
the Sutlej Dam Project owing to the Abohar Branch being abandoned, or it 
may be that tlio slight percolation of two cusecs allowed for a lined channel will 
locally increase the spring level. There does not, however, appear to be much 
chance of any great rise, as the river is not far distant at a much lower level 
and can thus act as a drain. 

9. The effect of the Sirhind Canal in raising the spring level in the tract is 
shoAvnin the tAvo plans attached Nos. G. and H. Avhich give the depth of spring 
leA’^el beloAv natural surface in Ferozepore and Ludhiana Districts at the last settle- 
ment, and the rise in let'll since the proA'ious one. These plans are interesting as 
they sheAV the mean depth to the Avater surface of the avoUs in each village and are 
the result of the aA-erage of a largo number of wells. The earlier settlements of" 
these tAVo Districts took place before the canal Avas constructed or developed, and 
give data OA-er the AA'hole area from ani earlier year than the canal Avell measure- 
ment cross lines Avhich Avere only stai-tedin 1895 and do not extend over the tract. 

10. The selected alignment of the" Main Lino came close to the iwer at ' 
SidliAA'an, AA’herc the necessary command could not be obtained ; it then only 
remained to continue the main line upstream at rhe proposed grade 1/8,000 until 
command AA'as obtained from the riA’er Avhiph has a slope of .1/3,000. 

The question then arose as to Avhat coTnraand AA’as desired and to Avhat 
extent it Avas permissible to head up tho riA'er by means of the Aveir, to gain the 
necessary command. 

11. While the surveys Avere in progress, the writer Avas permitted -to 
inspect all the HeadAVorks of Canals in the Province which take-off from rivers- 
in the alluvial plains of the Punjab. 

The history of design and subsequent AA'orkiug of each HeadAvorks AA*aS in- 
vestigated from the original i-ecords and it AA'as found that the chief difficulty Avitli 
all the HeadAvorks except Rupar, Avas want of command over thg river, that is t6 
say -that the Aveir Avas not high enough to head up the river sufficiently for 
satisfactory regulation and silt control. ' 

12. Attaclied are key diagrams showing the salient conditions of impor- 
tant leA-^els in the design of the existing HoadAA'orks, it Avill be noticed from these 
hoAV there has been a continual tendency tc raise the existing Aveirs. At Rupar 
HeadAvorks, the most satisfactory of all, the top of the shutters is noAV 7^- feet 
abovje the original crest level of the AA^eir, which in the first instance 
was designed of sufficient height to gh-e Avhat Avas then considered to be 
necessary for command into the canal. 

13. The height of the top of the AA'eir gates has therefore been fixed on’’ 
these grounds, and partly on account of the fact that the higher the pond level 
above the AA-eir, the shorter the length of the Main Lino required to ^et the - 
necessary command out of the river-, a great consideration AA-hen an expensive 
lirred canal is to be constructed. Furthermore it enables the canal bed lo be 
kept at a high level in the river loAvlands, thus avoiding trouble from spring 
leA-el. 

' With the site finally selected for the HeadAvorks tho depth of diggitrg .is 
only 5 feet in tire head reach of the canal. ' _ 

14. Reference may bo made to the river survey map beloAv Phillour, 
scale 4" to 1 mile (in Folio of Plans) Avhich is based oir the stbnes of the. 
riA-erain boundary survey by the Sur-A-cy Department of the Government of 
India. . From this map it AA'ill be seen that the canal alignment comes out of 
the high land into the river loAv lands near Gorsian, arrd if the command obtain- 
able from the river at this point had becir sufficient, it .Avould haA*e made an- 
excellent site for the Head works but unfortunately it was not AA-ith'ouc having 
what recording to present practice is deemed to be ^too high a Aveir. 
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For the last 80 years at least the river for a distance of about 2 miles- 
in the vicinity of the weir has flowed in one channel which huffs the high pro-’ 
montory consisting of hard clay contjiining kanlcar on which Gug and Burj 
Hnssan villages are situated. 

• * 

15. Gauges were maintained at Sanghowal, Burj Hassan and Gorsian for 
two seasons and these with a survey of tiie water surface in a high river and 
local information regarding floods together with the records at Phillour, 
Rupar and Bhakra gave .sufficient details regarding the probable levels that 
w'ould bo likely to occur downstream of the weir at any site which might be 
selected. 

IG. Gross sections of the river Avere taken on each of the lines joining 
•the base stones of the idvemin survej'. The result of all this information and 
.surveys is recorded on the sections (in Folio of Plans Headworks). 

17. Correlating Avith Rupar, AA'hatinay be considered to be the normal 
JiotAveather river level AA’as determined. From this the level of the top of the 
shutters or gates \A’as obtained which Avould giA-ethc same amount of command 
oA'ei’the river as at Rupar. 

With the top level of the gates thus fixdd Avith reference to riA-cr Avater 
surface levels, and alloAving a two feet diftereuce betAveen that and canal full 
supply, the positiem of the Avoir .site fi.ves itself, and is .shoAvn on the map in the 
A'ilingc lands of Bhundri near the obelisk ‘commemorating the Battle of the 
First Sikh War knoAm to historians as the Battle of AliAval. ’ From this 
battle-field the HeadAvorks Avill take their name. 

18, The HcadAv6rks Avero designed first as an ordinaiy G foot shutter Avoir 
Avlth undcrsluices on botli flanks. The ro.sult aa’os not however satisfactory, and 
ti)opropo.sal to haA'o the arrangement as noAv.sheAA'n Avas approved by the Chief 
Engineer- (^Ir^ Holms), 

- UiideiAsluieos to, consist of S ba 3 ^s .*10 feet span 18 foot high gate. 

Wpir to consist of 28 Bays 60 feet span 10 feet high gate. 

I’O. ’ A s a tesult of careful inA'estigatiuns made in 1017 the maximum 
flood discharge of the Sutlej at Rupar has been fixed bj>^ Chief Engineer in 
Ills No. 0953-W, I., dated ]7lh August 1917, at 200,000 ensees. 

The Headworks at AliAA-al of the LoAver Sirhind Canal are 55 miles boloAV 
. Rupar, Avhile the maximum di.schargc of the flood 

I doubt it this has been corrcrily tiiksn, , Sj • . i ^ /• i , n 

AVhni about Die drainasc a hid. cotnes st Rupar IS that of a Very sharp peak, the 
into the river betneen Uupar and Aliwai, absorptive capacity of the HA'^er channel and 

ir AV. M ivns, loAvlands in that length is considerable, so the 
c/uv/inffinnr. Chief Engineer accepted 200,000 eusccs as the 
12 /h June lolo ■ maximum flood dischai*go for Avluch the Head- 

Avorks at this site need be designed. 
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CHAPTER II. 

Description of Alig^nments. 

MAIN LINE UPPER. 

1. The new main channels of this canal are to be lined throughout with 
•concrete giving a value of “N” in Kutter’s formula of ‘OIS. 

2. The Main Line takes off on the skew with an obliquity of 1 in 3. 
The face of the regulator itself is skewed from the axis of the river at 1 in 4. 
The Regulator is suitably designed accordingly. 

This has the advantage of avoiding the long sweeping curve that occurs 
in the head reach of all the existing Punjab Canals, increasing the length, which 
in this case with a concrete lined channel would be very costly. 

The conditions at this site are peculiar in that if the customary curve 
were adopted, the canal alignment would strike into deep digging much sooner 
than would otherwise be the case. 

3. The alignment runs in the river lowlands in .shallow digging and 
crosses the Budha Nala, which is passed under the canal at mile 2 ’2 in a culvert 
of three barrels 8-feet diameter. This Nala (see Chapter III, paras. 42 and 43) 
is diverted into the river upstream of the left bank marginal bund. The water 
which the syphon will have to carry, will only be that collected from the catch- 
ment area left inside the marginal bund, plus the drainage off the uplands 
•entering it. 

It is estimated that at Ludhiana 44 miles from Chamkour where the Budha 
Nala catchment starts, the maximum discharge is 3,000 cusees giving 69 cusecs 
as the rate of run-off per mile of Nala. Prom the upstream bund where the 
•Nala is diverted into the river to the canal crossing the distance is 9 miles, 
which at the same rate of flow-off would give about GOO cusecs as the probable 
maximum discharge to be passed under the canal, 

4. The canal enters high ground at mile 3 ’9 and continues between the 
two village sites of Bhaini and Bhamal until at the Sidhwau-.Ta|fraon pacca 
road, the Main Line Upper ends. 

Grey Canals Feeder. _ 

5. The Grey Canals Feeder taking off to the right from the tail of the 
Main Line Upper is an earthen channel. Bed width 56 feet, slope 1 in 5,000, 
which gives the required discharge of 1,000 cusecs with, a full supply depth of 
6 ’2 feet. 

6. The Grey Canals are very inefficient and the Feeder is de.signed to run 
with a depth of G'2 feet giving a normal supply of 1,000 cusecs, which can be 
raised to 8 feet and 1,600 cusecs to ensure that there will be no difficulty in main- 
taining the irrigation on these inefficient canals, which will remain unaltered. 
The Feeder will only link up the heads of the existing canals above FeroXepore and 
give them an assured supply from the Lower Sirhind Canal. 

It is unnecessary to go further into the question of the desirability of 
improving these canals here as the matter is dealt with in Chapter VI. 

7. The Feeder runs in a new channel for 3 miles till it liieets the,- 
•Notf.— A"! the heads of the inunda- Kinguali Canal at mile 3 o', from which point 

tion canals aro liable to shift the icduccd the Kingwali is remodelled ' for 4 milcs to carry 

i..oren.ed Mpply roquM «p to railo 7 of 
the n\cr the leduccd di>-tances aie the Feeder, The Feeder then leaves the Kingtyah . 
reckoned negative. alignment and at mile 10 meets the Aghawah 

Canal at minus mile 4,* from which point the Aghawah is remodelled for 
miles to carry the increased supply up to mile 12J- of the Feeder. The 
Feeder leaving the Aghawah runs for a mile in a new channel to meet the 
Bacherewah Canal at minus mile 10. The Bacherewah is then remodelled 
for 10 miles to' the head regulator to caVry the increased supply up to mile 23 
of the Feeder, 
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The Feeder then leaves the Bacherewah and at mile 26^ meets the Barnes - 
wall at minus mile 5. The Barncswah is then remodelled for 9 miles to tho- 
head regulator of the Mayawah where the new Feeder ends at mile 36. 

MAIN LINE LOWER. 


8. The Main Lino Lower is that reach of the Main Line below the 
The Mnin Lino Uwer shouitihavo iti regulator at the tail of the Main Line Upper 
zero nt its hcax Oil the Sidliwan-Jagraon road where the Grey 

. 0.0 Canals Feeder takes off. The reduced distances- 

^ -ngwcer. coiitiiiuous for the two portions beginning at 

the head regulator in tlio river. 

Below the road the canal runs along a carefully selected alignment 
determined as described in ChaiJter I. 


This lined channel lias a bed width of 163 feet, full supply depth 10 feet, 
and bed .slope 1 in 8,000 giving the required discharge of 8,240 cusecs. 

Spring level is only justa little below, the level of the bed up to mile 14, 
boj’^ond this point the subsoil water .surface falls away, 

9. It is'wortli while considering here what might be done if spring level 
ro.se so as to cau.se trouble to the lining during canal closures. 


With the canal bed slope of 1 in 8,000 from the head of the main line to the 
•End of .Mnin Line Upper and head or regulator at milc 8 ’S’’" the difference of level is 5^- 
Mnm LineLoffor. putting down the gates in this regulator 

Chief Engineer, when thc Canal IS closod. a depth of from 10 feet 
mted mhJme 1019. could bo maintained on the lining which 

woiild prevent any trouble from uplift due to any po.ssible rise in spring level 
in the vicinity. 


It would bo a wise precaution to make, say, the district road bridge at 
-mile 17 ‘2 similar to the regulating bridge at thc Sidhwah-Jagraon roud but 
without the gatc.s. so that it would be easy hereafter to put in gate.s, if it was 
found desirable to hold uj) water on the bed of the canal, to counteract a rise 
in spring level. 


10. At B. D. 1 9‘.‘} miles the Grand Trunk Road Ludhiana to Ferozepore 
and at R. I). 197 milc.s the Foimcporc- Ludhiana Railw^iy will be crossed, the 

> hitler a little le.ss than a’ mile outside the distant .signal of Ajitwal Railway 

' Station where the (Jatml l^ailway will take off. 

* , 

11, ' A t mile 2 1 ‘3 thc Jagraou Distributary will bo crossed just above the 
fall at which the Buttar Branch takes off, thc distributary being passed over 
the Main Line in a masomy aqueduct on the top of which a road will run. 

• r •» 

At mile 2-1 '5 the Daudhar Branch bf the Jagraou Distributarj'- will l^e 
cros.sed ; this branch is carried across tin. piers of the bridge prolonged, in a 
3-fcet diameter steel tube. 


1 2. 'J'hc alignment does not intersect any cross drainages that carry 
^mprcciablc discharge, e.Kcept the one near Daudhar village, mile 2Gh, which 
runs in years of heavy rainfall and for which a drainage inlet is provided. 
Three other inlets ai-e provided to deal W’ith local drainages indicated by tho 
contours. , 

V * * • * 

■ ‘ 13. ' ‘The Mnin Tiino finally ends at mile 27 ‘6 whore it meets the Abohar 
Branch -below the Daudhar Fall at mile 42'G. A.t the tail of the Mnin Lino 
the channel bifurcato.s, the Abohar J3i’anch Regulator being on the right side 
kiul the Regulfxtor for thc Abohar-Bhatinda Feeder being pructically normal 
to the tail of the Main Lino. The full supply level at the tail of the Main 
Lino is maintained the same as the existing full .supply level in the Abohar 
Branch. The' ehange.s in luvol'ofbpd and full supply in the Abohar Branch 
arc de.scribed in connection with that channel. 

* k 
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ABOHAR BRANCH ALTERATIONS. 

14. The Lower Sirhind Canal Main Line will meet the Abohar Branch 
helow the Daudhar Fall. The full supply level in the Main Line beine main 
tained at that of the existing Abohar Branch. The longitudinal se^ion of 
the reach of the Abohar Branch affected is given in prolongation of the 
longitudinal section of the Main Line in the Folio of Plans. 

15. It is undesirable to have the full supply level downstream of a 
regulator the same as that upstream. A fall of 1 foot is allowed, so that durine- 
rotational working objectionable heading up in the main channel is lessened 
At the same time it makes it possible for the discharge of the branch to be 
increased by simply increasing the depth of supply should it at any date 

become desirable. ' * e 

<1. 

16. The existing full supply discharge oftlie Abohar Branch below 

Daudhar is 2,396 cusecs which will become 3,074 cusecs in the Kharif owinir 
to extensions in Faridkot State, Ferosepur and in Muktsar Hithar. ^ 


17. It is considered desirable to have the bed of the Abohar Brandi 
flush with that of the tail of the •Main Line, allowing a full of water surface 
•of 1 foot through the Regulator, this gives a full jsnpply depth of 9 feet. 

18. The existing bed slope of the Abohar Branch can with advantasre 
be flattened from 1 in 6,250 to 1 in 6,666 down to the.Gholia Fall at mile 51.” 

The bed level of the Abohar Branch will therefore be lowered about 2 
feet at the head and 1'5_ feet at the tail^ while the lull supply depth will be 
increased to 9 feet which will maintain sufficient command into the Sutlej Navi- 
gation Chaimel and the Baga and Raota Distributai'ies. 


19. If the channel is maintained unlined the bed udll have to be 

widened from 80 feet to 100 feet as far as the head of the Sutlej Navigation 

Channel and the work has been estimated for accordingly. 

Spring level is high in this tract and it is possible that by time the 
, T.ii« Project comes to be put in hand this reach frnm 

- This is Tory improbnUo as canal — j. t ^ *11 i irom 

•closures WO few and for bolwccn, x/fl.Uul}QT tO ijllOllfl Will DC linCQ tis & chflrgc to 

,a,Wnneioio. "‘SiSr. the existing Sirhind Canal capital account^ tlm 

" lining of the channel will give the increased 

•discharge required without further alteration. 


THE ABOHAR-BHATINDA FEEDER. 


20. This lined channel ^ded 1 in 0,666 has a bed width of 112 feet 
mid full supply depth of 9 feet giving the required discharge of 5,130 cusecs. 

21. The Wadiii Distributary, alignment is crossed just a little below 
the Head Regulator, it is dealt witli;-.'by 'sbilting its alignment up to the head 

^and carrying it across in a steel trough aqueduct on the piers of the Regulator 
lengthened downstream. • • ’ ‘ 

The capacity of the distributary will bo iiiCrensed to 60 cusecs to main- 
tain the existing Wadni Distributaiy irrigation, 'and supply a new branch 
distributary which will run along the right bank spoil of the Feeder to supply 
•the tails of the Manoki and Raikot Distributaries, whicli will be cut off by the 
Feeder and for which no crossings need then bo pi’ovided. 

22. Several alignments for the Feeder were investigated and laid out on 
the ground, the one finally selected is the stiaightest and only deflects slightly 
to the left for the first three miles to keep the channel in deeper digging j.icross 
the Lopon Drainage. This drainage is the largest crossed in tlie tract and is 
taken into the canal by an inlet. 

Two other drainage lines are crossed at miles 6 and 14, but there are 
neither records of nor signs of any flow. Provision has, however, been made for 
<lramage inlets. , 

23. The .Alkara Minor near inijb 1 5 although shown on the map as 
existing -has been abandoned so no erdssing is provided. 
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24. The alignments of the Bhadaur and Dhipali Distributaries and the 
■Ghanda Banna Minor have to be crossed and the channels will be carried across 
"the Feeder in steel trough aqueducts <5n the piers of road bridges which {ire 
provided at the sites of the crossings. Slight modifications will be required in 
the distributary levels as described in the estimate under G. I. — Canal Crossings 
and Appendix B. 9. 

25. The Feeder ends at ulile 2a where it meets the Bhatinda Branch 
■upstream of Dhipali Bungalow near mile 58^. 

At the tail the channel bifurcates, the Bhatinda Branch regulator being 
on the right and the regulator for the Phul Feeder being practically normal to 
■the tail of the Feeder. 

26. The full supply level at the tail of the Abohar-Bhatinda Feeder is 
•maintained the same as the existing full supply level in the Bhatinda Branch. 

The changes in level of bed and full supply in the Bhatinda Branch are 
described in connection with that channel. 

ALTERATIONS TO THE BHATINDA BRANCH. 

27. The Abohar-Bhatinda Feeder meets the Bhatinda Branch near 
Dhipali Bungalow, the full supply level in the Feeder being maintained at that 
•of the existing Bhatinda Branch. 

Tho longitudinal section of the reach of the Bhatinda Branch affected is 
•given in prolongation of the longitudinal section of the Abohar-Bhaffinda 
Feeder in the Folio of Plans. 

28. The bed level of the Bhatinda Branch will be brought down 3 ‘3 
feet'to be flush with the tail of the Feeder. The bed slope to Sadhana Fall will 
be flattened from 1 in 6,250 to 1 in 6,666. This will mean a lowering of the bed’ 
•above the fall by 3'] feet. 

29. The loss of command at this fall will be immaterial since the Mari 
Distriliutary, Avhich at present has a poor working heacJ, will b« linked on to a 
new disti'ibutery supplied from ajbove the Balloki Fall ; this is described in 
conne6tion with the alignment of the Phul Feeder. 

30. Tlie increase in full supply required for the Bhatinda Branch 
under the Project will only be 134 cuseas, necessitating no material alteration 
in the section of the channel which will remain unlined. 

PHUL FEEDER. 

31. This lined channel graded 1 in 6,666 has a bed width of 85 feet and 
full supply depth of 9 feet giving the required discharge of 3,896 cusecs. 

The alignment for the chaniiet.^ilally selected is .straight for it.s 6 miles 
length up to its tail where it crosses'tlie curve in the Kajpura-Bhatinda Railway 
line about 2 miles east of Rampura-Phul Railway station. 

32. At the tail of the Phul Feeder, the Bhatiuda-Bikaner, the Rori 
.(A -9) Feeders and the now low level Phul Distributary are taken off. 

33. The existing irrigation on tho right bank of tlie Feeder, cut off by 
•it, will be maiiitained by constructing a new distributary from above the BaJlokr 
Fall, parallel to the existing Bliatinda Branch a.s far as to the head of the Phul 
Feeder, where it will be taken across in a steel aqueduct on the piers of tho 
Head Regulator, 

A .small minor will be run along the right bank of the Phul Feeder to 
. supply the tails of the present Bfiya and Chotia Minors. 

The new distributary will be continued along the Bhatinda BraneJi to 
take up the irrigation of the Mari Distributary with a - better command than 
that now obtained from the Bhatinda Branch. 

34. The Phul Distributary^ will be crossed by the Fedde'r ..just before • 
mile 6 of the latter and will be earned' over it in a .steel aqueduct -on the piers 
of a Road Bridge. 
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As the alterations of the Phul Distributarjr are very complicated and are 
affected by several channels, the "whole question will be dealt with now to save 
unnecessary repetition in connection with the various channels. 

35. A new low level Phul Distributary with a capacity of 120 cusecs 
will be taken off the tail of the Phul Feeder between the head regulators of the 
Bikaner and Rori (A-9) Feeder. 

This new distributary will bo parallel to the Bhalinda-Bikaner Feeder 
and take up the irrigation below the 3 ft. fall at R. D. 72,280 of the existing 
Phul Distributary. 

36. The irrigation left between the Bhatinda-Bikaner Feeder and the 
Phul Feeder will bo done by the existing Phul Distributary, which will be 
carried across the Phul Feeder in an aqueduct. 

In order to make this crossing po.ssiblc the bed and full supply level of 
the existing Phul Distributary require to be raised, this is arranged for by 
eliminating two small falls which exist within a reasonable distance upstream. 

37. The iirigation which will be cut off’ by the Bhatinda-Bikaner Feeder 
above the fall on the existing Pliul Distributary and not supplied by the new low 
level Phul Distributary, together with the irrigation from the Bhundar Minor 
which will be cut-off by the Rori (A-9) Feeder, will bo maintained by the follow- 
ing arrangement. As shown above the full supply level of the Phul Distributary 
just above the crossing of the Phul Feeder will bo raised, thus making it possible 
for a neAv Minor from the existing Phul Distributaiy to be cariied across the 
piers of the Rori (A-9) head regulator to supply the two new' small minors which 
w ill be constructed parallel to the Feeders from their bifiircation. 

This complicated re-adjustment of existing irrigation channels is shown 
in the Portfolio of Plans of the Lower Sirhind Canal, I*hul Feeder Section. 

THE RORI (A-9) FEEDER. 

38. This lined channel graded 1 in 6,GGG has a bed w’idth of 38 feet and 
full supply depth of 8 feet giving the required discharge of 1,462 cusecs at the 
head. At mile 29'2 of the Feeder the Chautala Distributary takes x)lf and' 
the section lessons remaining a lined channel up to the tail, mile 34*4, with a 
bed width of 25 feet and full supply depth of 7 feet, giving the dischuige of 813 
cusecs required for the Rania and Baia Gudah Distributaries. 

39. The alignment of such a Feeder for irrigating the tract -was fiist 
investigated in 1905 and several subsequeftt alternatives "weie proposed. That 
now selected while being the most favourable for constructing a lined channel, 
at the same time gives the best-'comniand in the tract to be irrigated, and 
interferes least with the established iirigation en route. 

40. Detailed planetable .sursoys' "w'ore madd to ‘determine the best 
alignment and several were actually laid out and levcSled over. The alignment 
ib taken as nearly .stiaight as possible to thc’Iiighest point of Suratin village in 
Britith Territoiy avoiding villages cJi routi;-.- 

41. Several State Distributaries are crossed but they are passed over- 

or under the canal as levels permit in aqueducte or .syphons, caie having’ 
been taken to see that the efficient Aiorking of these channels, W'hich belong to 
the Phulkian States, will not be interfeied "with. Details ot the crossings of 
.all these distributaries is given in Appendix JB 9. • 

• • 

43. _ The alignment at mile 16 ciosses the Southern I’unjab -Raihvoyl 
,from Bhatinda to Delhi about a mile east of Maur Station from where the.. , 
Canal Raihvay w'ill take off for the can iage of the materials required for’ ' 
lining the channel. ' 

43. The Kotla Bianch will be ciossed a mile below the Railway and a 
suitable syphon to pa'-s the Kotla Branch under the Feeder Jias' been debigned. 

The le^cl of full supply in tlie Feeder .obtainable' Nereis not sufficient 
to command into’ the Kotla Branch at this point. • '1.-. 

44. - There are no drainages to be provided for ofl tiiis channel 
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THE BHATINDA-BIKANER FEEDER. 

45. TJjo alignment of this channel was selected to interfere as little as 
possible with existing irrigation, this keeps it alongside the Railway lines which 
water-courses do not usually cross ; such an alignment has thp further ad-' 
vantage of economy in carriage of mate)'iols during construction. 

46. It has also been found possible to have few falls with substantial 
drops situated near Railway stations or Railway crossings which may eventually 
bo useful in providing w'ater-power for the economic development of the- 
tract. 

V * 

47. After investigating po.ssiblo alignments 'on the contour maps the 
best was loid out and a planetable survey made by which that finally approved 
w'as fixed. 

48. From the head to mile six the channel is taken parallel to the 
Eajpura-Bhatinda Railway and an 8 feet fall is obtained close to the Lahra- 
Mohabbat station. From this point the line could continue close to the 
Railway but to avoid any difficulty in getting between Lahra-Khaua village 
and the Railway the alignment was shifted outside the village and kept parallel 
to the Railway a'< far as Ruchchu station. ' From this point the channel align- 
ment is fixed by the contours and tlie desire to get another fall of 9 feet at the 
crossing of the R. M. Railway, Bhatinda to Sirsa, at mile 22^. A small 
fall of 2‘5 feet has been allowed at inilc^lS, but at the time of construction it 
may bo found desirable to eliminate this small fall, by increasing the other 
two larger falls an equivalent ' amount, or by s'teepening the grade of the 
channel in the reach between the two falls. 

« 

49. A mile after leaving the R. M. R. Railway the Feeder crosses 
the Mehta Branch of the Bhatinda Distributary for which an aqueduct crossing 
has boon provided on the piers of a road bridge. 

It may bo that when the w’ork is taken in hand it Avill bo found preferable 
to* link the ilchta Branch on to the Tungwali Branch of the Phul Distri- 
butiiry, *' 


,’)0. At mile 27 the Feodor meets the Jodlipur-Bikanor Railway from 
Bhatinda to Hanumangarh and runs alongside of it up to mile 34 ■where it skirts 
an old drainage and then carries on to the tail at R. D. mile 46, less than a mile 
away from the Railway. 

t • t 

Th(^ alignment of this latter portion was one of the most difficult to 
determine in tlic w’holo project and many alternatives wei’o surveyed. There 
are no drainages to be crossjed on the alignment. 

'51. Tlie channel w’ill-bo concrete lined from head to tail graded 1 iu 
5,000 with a bed -Nvidth of 52 feet ntfd’ Jull supply depth of 8 feet which gives 
the required liead discharge of 2,30f^'.eusecs. 

’ . , At the tail the channel bifurcates into the Bikaner Main Branch and 

the Bikaner Border Branch. 

The w'hole cost* of • this channel as proposed will be borne bjr Bikaner 
’^tatc., ; ■' 

There wdll-bo a considerable fall into the Bikaner Border Branch 
' would bo valuable to develop pewer for use in Dabwali, an important 

Mahdi, on the Railway only two miles away from the site. 


•53. It'w'ould be 
’ \ 

Tills Is undoubtedly the entheV scheme. 


advistible to reserve to the British Government the- 
right to take-oft" a supply from tho Feeder here- 


tStli Juno'lSlO. 


II, w. M rVEs, 
CliipjT Pnpnror. 


after. For instance it might bo found desirable 
to take out a small minor from the tail of 
the j^’cedcr to irrigate the small area of British^ 
Territory between tho'^vo Stale Brauqlics in preference to talcing tho requisite* 
supply from tho tail^'of. the British Distributaries under the branches in 
syphons. ’ ‘ ' 
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. THE BIKANER BRANCHES. 

54. The Border Branch from the tail of the Feeder is taken direct to 
-the northern corner of Bikaner State. Detailed surveys were made in the field 
which led to this alignment being fixed. 

This lined channel graded 1 in 5,000 has a bed width of 18 feet and full 
•supply depth of 6 feet giving the required discharge of 518 cusecs at the head. 

As soon as the Bikaner Border is reached at R. D. 44,000 the Branch 
•ends and bifurcates into two distributaries. The area to be irrigated by these 
-distributaries and supplied by this Branch has been determined on the 1 inch 
to 1 mile contour surveys by Mr. Glass ; the limits of irrigation being fixed by 
the main drainage line and the limits of irrigation in Mr. Gibb’s Sutlei Valley 
Project of 1917. 

55. This project is prepared on the Jissumption that all new main 

and branches of the Lower Sirhind Canal will bo concrete lined. The channels 
€or Bikaner State will therefore liave to be lined up to the State Border ; it 
will be left to the discretion of the State whether the branches within the State 
boundary are lined or not. The project is based on the assumption that they 
will be lined and the estimates are prepared accordingly. 

56. The Bikaner Main Branch from the tail of the Feeder is aligned 
alongside the Jodhpur-Bikaner Railway for 53 miles past Hanumangarh to near 
Lalthuwali Railway station, where it will bifurcate into tail distributaries. The 
alignment is one particularly favourable for lining as the Railway -will deliver 
-the materials required at site. The estimate has been prepared accordingly.' 

The lined channel, at the head graded 1 in 5,000, has- a bed width of 36 
. feet, full supply depth 8 feet, which gives the required discharge of 1,638 cusecs. 

57. The area to be irrigated is determined by the limits of irrigation of 
the Border Branch and Mr. Gibb’s Sutlej Valley Project on the north and 
west, on the south the limit is fixed by the sand hills .shown on the map and on 
-the east the boundary is the left bank of the Ghaggar. The whole area of thb 
Ghaggar bed below Suratgarh to the BahaAvalpur State boundary is included 
also. 

58. The details of the channel, the section of which is continually chang- 
ing as distributaries are taken off en route, will be found on the longitudinal 
.section in the Folio of Plans and in the Statement of Masonry Works, 
Appendix A 7. 

Only one important fall occurs on the channel near Hanumangarh at 
which there is a difference of water surface level of 9’5 feet. 

There will be a demand for the power which can be developed here for 
the Palace and the town which will in all probability expUud rapidly when 
irrigation is introduced. 



CHAPTER in. 


Description of Aliwal Headworks. 


SITE OF HEADWORKS. 


i. The site i.s fi.'ced about 12l- miles below Phillour, after complete con- 
. fsideration of the command required in the Main Line at its junction with the 
Abohar Branch and in the Abohar-Bhatinda Feeder at its junction with the 
Bhatinda Branch, as previously described in Chapter I. 


HEAD REGULATOR. 


2. The bed level at canal head brought up from Daudhar with a bed 
slope of 1 in 8,000, which it is not deemed desirable to flatten, works out to 
Br. L. 749’5. 

Tlio designed section of the canal fora kbarif supply of 9,242 cusecs is, 
bed width 184 feet, depth. 10 feet giving a critical velocity of ]‘3 Vo., the canal 
being concrcte-rmed with a value of N =/015 accepted. Under these conditions 
in the Main Line there is not likely to be any silt trouble. 

3. At Rupar in the existing Sirhind Canal Main Line, an earthen 
-channel with a bed slope of 1/8,000, tlie silt difficulty has been solved by modifi- 
cation in design of the Headworks and scientific methods of regulation based on 
theory and experience. 

4. In the dc.sign of the Aliwal Headworks as now submitted, further 
improvements are suggested ba.sed on c.xperiouce at Rupar and on an investi- 
gation into the design and working of the other Headworks of the Province, tis 
regards their eflicioncy in excluding the heavy or troublesome silt from the canal. 

■ The top of the undersluice gnte.s is fixed at R. L. ZGl’o two feet abovo 
•canal full supply. This gives amplo working head foi' tho regulator with a 
margin to allow for running an increased .sui)ply in tho Alain Line. 

5. The regulator with a required full supply of 9,4G0 cusecs is designed 
with IG Bays of 20 feet giving a discharge of 29 cusecs- per foot run. A rai.scd 
masonry crest at R. L. 754 will be needed, tlnit is 4i- feet abovo canal bed, or 
.lO'ofeet above the pocket floor K. L. 743’.5. 

G Tho formula for discharge through the re gulator used is — 

Unsubmergod portion V « = c x 2/3y/ ^ h 

Submerged portion V & = c x 2 g k 

c and c Iieing assumed to be tho same as deduced fi’om tho Rupa 

Regulator. 

The co-eflicient of Rupar Regulator when running full supply has been 
-worked out* from eight observations and fimnd to bo *82 a.ssuming no velocity 
of appi’oapb.'; At the Aliwal Headworks M'itb a .skew regulator oblique to the axis 
-of tho river, instead of a normal i-egulator parallel to it as in the wise of Rupar, 
the velodity of approach would increa.so tho rliscliarging capacity. No credit i.s 
taken, however, of this improvement and the dimensions of tlio regulator are 
fixed on the assumption of a co-eflicient of *82 and no velocity of approach. 

‘ 7. The head required to pass the full supply of 9,4G0 cusecs into the canal 

•based on the abovo data works'out to G feet thus : — 

Lineal waterway IG spans of 'SO feet == ’3*20 foot. 

Discharge I’cquircd 9,2G0 cusecs i. c., 29 cusecs per foot run. 
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REGULATOR. 


7C0-1 


7S0-6 


Jr.' 


100 ' 


710 3 


A 

4-5' 

1 

V 


r.'5' 

I 

V 7r.i 


A 

I 

•c 

I 

V 


\ 


IOC’ 


lO-s 


7tr»*5 


Unsubmcrged portion. 
V a=cX2l3y2 g h 

=-S2 X r,-3r, yiQ 
=3.38 

Dn=3 :38 X -G 
= 20 


Submerged portion. 

V ts=5 c y a ff h 

= • 82 x 8‘025 y^ 
= 5-06 

11 6 =a .I'OG X .'i’.'S 
= 27‘8 


Total dischnrgo per foot run = 29*8 cusccs. 

8. It hns been calculated iliatifa gauge of 11 feet wore run in the ctinnl, 
tlio discharge would be 10,G40 cusec.s and to force this through the regulator a- 
Iioad of '5 feet would bo required, this would .still Icnvp a G-inch free board to the 
top of the undersluicc gates. 

9. The mean velocity in the •pocket normal to the face of tho Head 
Regulator in the width of 400 feet and depth of water of IG’G feet, lyhon 

9 ino 

the canal is running full supply, would bo jogyrgu “ 1’42 feet per see. 

Tho value of Vo for a depth of IG'GfcctisS'l feet per see. 

Hence the actual velocity is only s-jj- *= '23 Vo a very favourable con*' 

dition to prevent heavy silt entering the canal. 

The width between the upstream end of tho regulator and tho divide 
wall is 400 feet, tho same as the length of tho regulator. With the canal running- 

full supply the discharge would bo = 23'8, .say 24 cusocs per foot run. 

for V =t Vo tho depth required would bo ... 7’G feet. 
forV « 1*3 Vo. 


do. 


do. 


G'5 feet. 


The depth in tho pocket at Pull Supply is IG'G- h.cnce IG'G — 7'G = 9 feet 
of silt could deposit before sending water into tho canal of Vo standard. 

Ample warning would thus be obtained of the npce.ssity to scour tho- 
river appi'oach to tho head regulator through the pocket by tho powerful sluic- 
ing conditions provided. ' ' - ‘ > 

WEIR. 

10. As already mentioned the maximum flood discharge to, bo passed 
has been fixed by tho Chief Engineer at 2,00,000 cusebs. I’’ ‘ . 

The undcrsluiccs will have 8 spans of 30 feet' tho floor' level beiniB »• 
R. L. 743-5. •. y ::'} ' '•’ 

. The weir is dc.signtid with 28 baj’s of ^0 'feet 
with a crest level of 751*5. Details of the eondi- 
and Stpimh^r 1019 . river at site are ^lown in the Diagram 

of levels of Aliwal Weir;-. (Diagram R-) 


An unu^uil design for n ncir 

II W M IVF.s. 


ment 


A key plan of tho Hcadworks is attached shoWing the gehcol arrange- 
ofHeadworks. (Diagmm A) ' ' 
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11. The calculations below show' that with the present recorded 
inaxiniuin flood level of R. L. 758 downstream of th'e weir, an afflux of 3 feet 
W’ould be required to pass any maxiumin flood of 2,00,000 cuseCs. This 3 feet 
calculated afflux neglects any velocity of approach, which w'ould be equivalent 
to not less than '5 feet, giving an actual probable afflux of 2’5 feet, or 760’5 flood 
level upscroain of the w'eh*. 


7r.s-o 


A 


I 

1 

\iS. 


V 


UNDERSLUICES. 



Oalcuhitcd nfllus iaclading velocity of approach. 


, 713-5. 


8 bays ol' 30 feet each i,e. 240 feet lineal w'atcrway. 


Uii‘'nljinL'r"ed portion. 
Vr«=«>x 2/3 \/~2^ 
-s X Iro 

= 4-28 X 1-73 


Subnicrgcfl portion. 
vb = X g h. 

— •8x8‘025 .yjro" 
« 6-42X V73 


= 7-1 ■ .= 1T1 

1 ) «-= 7‘4 X 3 .' 1> I) n -I X l-i-.'i 

=• 22‘2 t*u«of.‘5 . = 161*1 casccfi 

IDi.^'chargc xjer foot run = 22*2 + 161*1 = 183*3, say 183 cusccs. 
Total tlifschargo qfundoivluiees 183X240 = 43,920 cusecs. 


WEIR. 


701*0 



28 baysofOO foot eaeji. 1,680 foot lineal w'aterway, 

V a cx 2/;i v^l! a, ' V6 = oxv Tih. 

r- 7*40 « 11*1 

Urt'«.V4x3 ' D5= 11*1x6*5 

+;* 22-2 cu'S'ies = 72*2 cusccs. 

Disdmrge nor font run 32*2+72*2 = 94*4, .say 94 cuscc.s. 

Total disehnrgo <ivor weir = 94 x 1,680=15^,920 curoc-s. 

. ' ;TolaAdiJ<charge of. weir and undersluice, s 43,920 + 157,920 » 201,840 
ijaiRecs:" ^ ' 

• iS,' / lielow' l/lie ojber \vuir.s of the Punjab Headw'orhs it has been found 
that thero’is a iianlency h-ir-. tho rivor bed to rise. This is duo to the fact that 
in regulating the Jlfa(i\.(.nh8 to exclude silt from the canal, the heavy sill is first 
rieposited above the wr-ii- and at intervals of time this deposit is flushed out. 

1 3. [The itiioin iliKcimrgo of- tho river is malorinlly los.soned by the amount 
of Water <lrHVti''nrto thi banal. Thus to carry on tho deposited .sill, a lessoned 
volume ol‘ ffow.iu’thf tivorTlms to carry an increased silt ''charge, which can only 
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be done by improving the liydrnulic conditions favournble to increased silt tran- 
sporting power. The river docs this automatically by increasing its slope which 
•causes a rise in bed and water surface below the weir. 

k 

14. At EiUpar tlio rise is mo.st marked, and it has been found that since 
the canal was opened the rise of the bed below the weir, is equal to the square 
root of the number of years that have elapsed since 1 887 which agrees with the 
actual rise of 5 feet up to date. 

The rise in water .surface in u high flood is not ns much owing to tho^ in- 
crease in surface slope. 

At Rupar, however, the highest flood level was obtained downstream of 
the weir in 1913, although the flood was not by any means tlio greatest, in actual 
discharge or from the gauge four miles above the weir. 

The fall in water surlace over the Rupar weir was only 2*13 feet in the 
1913 flood in place of 3*15 in the 1900 flood W’hich was a bigger one. To provide 
for such future conditions developing at the Aliwal Head works, it is presumed 
that a maximum flood level downstream of the weir of It. L. 7(!0 may occur, that 
is 2 feet above R. L. 758 the maximum now recorded. 

1 5. The calculations below show that with a pre.sujnod flood level of R- L. 
760 downstream of the weir a calculated afflux of 2*5 feet would be required to 
pass the maximum flood of 200,000 cusccs ; this 2*5 feet afflux calculated includes 
the velocity of approach which would be equivalent to not less than *5 ft. 
giving an actual afflux of 2 ft. or R. L. 762 flood level upstream of the weir. 


UNDERSLUICES. , 


T02‘5 


TGOO 


Calculated .-ailux including velocity of 
approiCih. . 


16*5 


7«-5 


8 bay^ of 30 ft. each 240 feet lineal waterway . 

TJdsibinerged portion. Submerged portion. , 

,.y' ,. ' 

V a'= c x’-2/3 y 2 ff A V c X ^ 2 * 

;. =.*8 x•6;35^/-F5 . : x 

''=6-7a:^‘ ' “ 

Do;^ 6*76 2*5 ^ x IC'o ■ 

I6*?f3&sec3 ;■= 1G7’3 cusecs • 

Abi 8 charg 9 ‘*:br ft. run = 16*9. x, 167*3 « 184*2, -say 184 cusecs. 

;;.$ibtaldilehaVge.of^an(J’crsiui^^^ = 4i,lG0 cusecs.« * 


IS 


WEIR. 


700-0 


fi-5 



7CSS 


Cnlculntcd afllnx including velocilv of 
approach. 



28 bays of 00 ft. 1 :G80 Lft. waterway 
Uiisubmorpcd portion 
V fi = c X 2/3 s,' ‘Igh 


c X 
= G*70 
]J 1 = G-7.'> 


X 2-S 


Submcrpcd porlion, 

' V.S « c y.y/ 2 gh 
. = 10-14 
D‘6 = 10-14 X 8*5 
8G*2 cusccs. 


5 = 1G*.0 cusec.s 

Discharge por It. run IG‘9 + 8G*-2 = 103"l, .say 103 cusecs. 
Di.schargo over won- = 1,G80 X 103 = 173,040 cusce.s. 
Total di.scl large of weir and nnder.slnicos. 

44, ICO + 173,040 = 217,200 cusccs 


IG. Tlio niaxiinuni depth.s of scour that might bo expected under various 
’Conditions of flow can bo estimated by tho application of Kontied5'’s silt equilibrium 
theory, assuming tho river to ho Vo standard silt. 

Narrowest di.stance between training works is 1,800 Lft, 

In a maximum flood of 200,000 cusccs the discharge per foot run would be 
“112 cu.<»ees, this would give a normal depth of 20fcct from water surface 

to bt^iL 

.-{j Thi.s;vrould cause a normal scour to 76 To -20== R. L. 74 r5 upstream 
of tlfo^'weir, or 758 —20= R. L. 738 downstream of the weir. 


The discharge calculated through the undersluiec bays in a jnaximum flood 
= 184 cusccs pet foot run but the wider w-alerway downstream oftlie piers would 
.reduce tho discharge to 1 84 x jfiyq-jj- = 1 53 cusccs per foot run. 

. ■ Tilts tyould give a normal depth of 2 1 feet from w.ater surface to bed 
Downstream ’of the Undensluices this would cau.se a normal scour to 758 — 24 
= 734 R, L. . - 

? i 

If gates of the weir Wero opened witll the pond level at K. L. 7G6Vnd 
•the water surface downstream at tlio level of the weir crest, the worst condi- 
tion for depth of scour would iio obtained. 

Tho discharge per ft. run w ould bo — 

' ' V« = c X 2/3; 2 . 7/1 
= ’8 X 5-35 a/ 8-5 


12-5 


>j»V‘ 

Sib 


Discharge = 12-5 x 8 ’.-) = 106 cusecs this would give a no^f^fal depth ol 
scour of 19;5. feet from Water surface to bed, which with the jiow^tream water 
surface at 7.6] '5 would Clause a scour to 751*5 — 19’5 = 732 R'Tv. ul 

17 . atlemi)t':h(Cs boon made to caleulnto tlic.mtoxin^uhi^ discliargc 

lich’dould'bb nassed throilhli the undcrsluices with the 0+ -o 1 


. . , , I ‘tl»\t the 

water sul-face Were 75l’;5,.tlicn the discharge passed woiiJ^ho alSddtVBO.OOO 



occur during actual workufer. 
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18. \Thc damage to the talus downstream ot a Avoir is nearly always due 
to the fact that the sliutters liavo to he cither up or down and the flow over the 
Aveir causes a severe sAvirling action doAmsti’cam of the standing shuttcr.s, viz .: — 


('• — WMn, — ^ 



' I 

StamliDRBliultcrs. 

With a gated weir the discharge can be iiassed by jjurtly lifting the gales 
of a Avhole bay ot the weir so as to avoid the development of the destructive 
SAA'irl on tlie talus. 

1 V ?? beon niost marlced at Balloki Ifcadworlcs Avhere it is 

the talus of the weir has been very little displaced after the practice 
of lifting gales right aevoss Avas instituted. 

The damage Cronl scour at the AliAval Hcadwork.s will lie much less on 
this account than is itsunl at other hcadAvork.s. 


11) 

tioor loA'cl 
Avith 


DETAILS OF DESIGN, 

It has been shoAvn that eight undcrsluice lraj> of 30 feet span AA-ith 

- f ^ feet span on thoAveir 

a crest level R. L. zSl'S or 8 feet above pocket floor. 

The top of the gates has been fixed at R. L. 7Crj or 10 feet above the 
crest of the aa'ou- and 2 feet aboA’o full supply in the canal. 

20. Pocket— Tho regulator has been designed at a skew ofl in 8 to- 
the undorsluices, the undersluices being skcAved 1 in 8 to the weir, this irives ‘ 

11 entrmifift of ii wt/lf.h 


apocket Avith an entrance of a width eVaHothe‘leng¥oftiie SSlator 
urahle to stream line flow and the e.Kclusion of Stas is 

in nfiTinenrinn wtf ii fhA xi i_.. 


a condition favourable 

c« v^v*i\**w»v** ^ tJiu t'AL'lUSIO 

mentioned above in connection AA’ith the design of the ref^ulator. 

. diA’ido Avail is designed of masonry, similar to that existing 
at Rupar, lyireforence to having a large earthen Bund pitched on both sides 
as at other HeadAvorks Avhich uniiecessarily reduces the .Avatei Avay of the wen-. 
The nose of the divide Avail avi 1 bo founded on wells contiilued under the' Avail 
and stepped up until the normal open foundation depth i.s attained. ' 

22. The Avhole pocket upstream of the undersluice floor and betAveeh 
Aitixu^ that could as cfiiciGatiy ho the rcguJittor floor and, the divide tv'alJ, Vill bo 

paved AA'ith 2 feet crano-tlifted stone on J foot. of 
ordinary stone and the surface grouted AA'ith c’on- 
crete to be certain that the stones shall not bo 
• + 1 , D 1 1 . TT * shifted under the high velocities generated in 

scouring the Rocket. Upstream of this paA'iug and round the nose of the divide 
wall, a stout apron of concrete blocks aauII be laid ns shown on the plan of the 
Pocketin the Folio of Plans; this should prevent the nicist acute swirl action 
undermining the Pocket floor. 

23. ' The dmde AA'all is designed 700 feet long so a‘s to be in litie'with 
the upstream AAuhg Avail of the regulator and mask the rcgu'lator more efficientlv 

than the oiviflo'ivnlls nnfl hiin#la XT i J 


rcpluced by S' depth of selcctod .mgular 
stone hend-packcdiTliich would bo much 
cheaper. 

H.AV M.1VES, 

Snd Seplemier 1919. Chic/ rnfincer. 


tha^ the divide vvalls and bunds do at other HeadAA'oiks,- thereby.'-ensurinJ 
moto satisfactory .scouring conditions in front of the regulator .fii'de. •*;' • ^ 

The whok of the de.'^ign of the Pocket and AA'ork.s’.ili\>eonlVection AA'itlfi 'it 
have been made ^ftrong m the first case, since it is very tliSicult and e.xpcifeiVc 
to strengthen ywii aftertvards as a total closure of the canaj {.s entailed. 

omcers ni oha!^ are nervous of utilising tlie sluices for .stfdui'hig to thoikriiiHxi- 
mum canaeitA' ifa- fe.ar of fl-mino-n +.hn nfUnlnnnTT «<• n... i.L . v.‘ T • « -Zar. . 
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ctoov(‘3 icquirctl fovStonuy’s "alct. 

II W, M, IVES, 

2iiil Scplcmljcr 1 0 1 !1. C/iicf Engineer. 


construction. 

Snd September IP 111, 


U. W. M. TVE3, 
Chief Engineer. 


clowjistrotiin is niatlo .sutllcioiifc to fcsist . tliu upward pres.sure, that will occur 
UTuler the wor-st working' conditions. * ' ' 

. 21}. The piers ot* the uudersluices have been made G feet thick and of 

V . , . ' 1 Ik., ■ sufficient length to carry the steel ■ .super structure 

.\ol onoiiflh In jw.vinrno'Inlo Iho doop .°ii i'^ , , 

for the counterbalanced stonoy gato.s and a Wirder 

Road Bridge; this length will bij sufficient for 
stability. 

26. The total height of gate required is 18 feet and this will be pro- 
vided by having two gatc.s in each bay working in tho same groove as at Rupar. 
This ai’rangemcut for undersluicos is the most satisfactory that has been 
evolved. 

27. Beyond tho undorsluico floor the action caused by such powerful 

Ti.<>..cniock..canbetuiit;-, luring sluming capacity calls for heavy protection, a 20 

feet width of 4 x 4 x 2 concrete b'oeks on end 
over 2 feet of stone, followed by a 90 feet width, 
of 4 fcet deep stone apron, is provided. It would 
be desirable to have all this stonf. crane lifted stone, as , at Rupar in place of 
the usual “ one man ” stone. ' 

• 28. Weir. — Tlic total number of GO feet spans is 28, of those the four on 
the right flank are skewed to tho weir at 1 in 8 as in the case of the undersluices; 
this arrangement be.sides having tho advantagt*. of symmetry will cause the two 
deep channel.s which should form from the undcrsluice.s and the right flank of 
tho weir, to meet Iietwccn tho two doM’nstrcam .spurs. 

Tho water jiassiug over tho right flank of the weir will, therefore, bo 
cdiistraincd to pick up the exoo.s.s silt charge .shot through the undersluicss 
Avhen scouring takes place, thus as far a.s possible mitigating die loss inoffioicncy 
of the under.sluice.<! which would otherwise oeour, 

29. .The floor of tho weir upstream has boon given a reverse .slope of 
1 in 5 from tho crest at R. L. 751*5 for a 40 feet width after that being made 
level for another .50 feet at R. L. 748*5. 

’ fljliis arraiigomont lessons the danger of tlie floor being undermined and 
increa.sft^ its cflicicucy in provenUng pcrrolation and folli)W.s tho precedent 
of Rupar and Merala rather than Khanki. 

"^The floor ends in a .small t oe wall boyond which a 15 ft. .stone apron 3 
foot deep i.s provided. 

,10.. It Tjas boon shown that the normal depth of flow in a 200,000 cusecs 
floodj on the JCeluicdy -silt oquilibrmm theory would bo only 20 feet or foot 
below the .surface pf the upstream floor. 

' ’Witii nu divide groync.s upstream to cause the trouble experienced at 
■■ , Ra-sul and Khanki and witli a gated weir -it is 

Tlic'o Jironodhuic firoyiiM upstmm improbable that ihcrc will be any displacement 
irmtbio. * apron. Tho condition^5.fi,rc HJiiiilar to thoso 

, . , , . ''' Rupar where it has boon found that there has 

2 ii(/ Mie. . «<’/ • been littlo or no .action on the up.stream apron 

4 •• ... r‘;- in 36 jmars. •’* ' 

/ ‘ ’«• '**.* 

hi. Tlie fouirilations of weir cro.st and pier,s will be built on ' wells .suiil? 
730 to fon'n an impervious cut off against percolation flow. : : 

’•}* 

• * 32, Thewcir.glaei.s dowastroam has been givona slopd.of I ipi ' lO, this 
i>|a dopjirture from the .normal Punjab piyctico where I in ISjllias b^n Ifeual. 
At Rupdi-^thefilopo h(ii!i ho*como I in 9 owing to alterations .sincetpoastractioili 

iif'. , TiH-.IaifiJno’wbirin Sind wa.s cdirslructcd .straight awa^ff with tlie steeper 
s)‘p^;.pfl in l{>.”''Vi:’-S* . , ■ 

* ’f 4 ^,rTlieobjdH:,pf!sibcpcniiig .thc slopc.i.s to got tho Ulus of^a given length 

... ddsyii to a lower level and into awfiosition whci'e 
it will he loifs liable to damage. T - ’ 


t/.' K.7L; 


O^tffiirginrer. , 



IS 


impervious for a lougtli of Go feet downstream 

clJ^InTdlTl fSX 

Beyond tlie curtain wall the glacis will continue GO forH i n ‘ 

too waU atlt. L. 741 -5, four feetbolow lowest water .surface and ] foorbelowlowest 

bed. 11ns section will bo porous masonry yet hcavv cnoiisrli to ftf-mrl «•’ 
of the standing wave that will form on it. ^ ^ 

34. Beyond the end of the glacis there udll bo a flex-iblo apron 35 feet wide 
Four foot (loop would bo sufficient. mid G feet deep, ol this widlh a I a feet portion will 

2ndS«cr 1109. * C/ar/ Bnp.ircr. edgeSto ieSs^ P«’'‘««cally on 


This inetliod of laying the concrete blocks ba.s not been adopted before i 
^tion with Punjab weirs but it is merely the application of what L done 


m 

in 


connection 
harbour works. 

With concrete blocks laid flat any shift is bound to o.vpo.so on open sn-tee 
whereas by the method now atIo|)lcd the blocks arc not covering their 
exposS ^ considerable shifting can take place before an open sivuris 

35. The weir is divided from the muler.sluice.s by the divide will 
upstream already described, downstream a divide wall is provided of a loii^M 
sufficient to ensure that the swirl caitscd by working tlio imdcr.sliiices to thoS 
maximum Capacity for scouring purposes, .shall notilisturb the weir talus. 

36. Alongside this divide wall a fish ladder 'is provided of amnle nn. 
portions with a water surface .slope , through it ofl in 20 so ns to o-ivc -m V 
passage to the fi.sh. 

A similar divide wall and fish ladder is provided between the ‘>4th nor] 
25th bays of tho weir on the right Hank, the only diircronco bein-r that tl n 
divide w'all upstream does not go beyond the weir floor. , 

37. Downstream of the four right flank bays of the weir the protection 

is atrengfclioned, since the weir w-ill ahVays bo opened fir.st in ihcJse bars wl 
the greatest fall in water surface will exist. ’ ■ ^ ■ 

38. The piers of tho ivoir have been made 10 foot thick of suflV 
length to carry tho steel superstructure for the counterbalanced Stonn^' 

(60 feet span) and also n girder road bridge ; this length will be s’nfficmiS for 
stability. ’ “'v 

No provision is made in the Project for the cost of this o-ii d.!,. > , i 
bridge on the piers as it is not esscntial.for the weir-as an irrigation^volk 

The cost of tho bridge has boon estimated to bo 2?- W-.; n,wl ' ' ' .u 

^vero contributed froiii Provincial funds, it could be^quito' eaSiy.,orcbted?'* 

. 39. Every fourtJi pier of the weir is increased from 10 fbet lol2 feet thick 
and steps will be made from tbo upstream noses down to tho weir f !?« , x 

of whioli has boon felt at similar works already built. ’ ^ ® 

illownstrcam of these piers, foundations to tho level of tlm e xi 

cart,.in .vail .a. carried as far as tho too a-all at the el7if «« 

training works. : I-. 
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TJiis bund is i\ligncd so as to' pass ouisido tho villages of Khaira and 
Nui’pur and avoid into’sccting the Budha Nala until it is crossed close to the 
high bank at Baranhara, Baranhai’a is only about 4 miles from Ludhiana near 
the old District Road from Ludhiana to Perozeporo. 

It would bo desirable to arrange with the District Board at the time of 
•construction to mcfail this 4 miles length and thus link up tho patrol road along 
the bund with Ludhiana thereby giving oflioient communications between the 
Headworks and Ludhiana. Communications in this part of the District are at 
present very poor. 

42. A regulator of 20 feet span is provided in the bund to permit of a 
regulated supply being run down the existing Budha Nala if necessary. It will 
also be wide enough to pass a barge if desired. 

Tho discharge of the Budha Nala at tho Railway crossing near Ludhiana 
is estimated to bo d.OOO cusecs. Tho channel has been cross sectioned from 
Ludhiana to tho Head of the diversion. 


43. Tho details of the Marginal Bund and tho Budha Nala Diversion are 
•shown on the longitudinal section in the Folio of Plans. 

Tho diversion channel will have a bed width of 50 foot and n sjope of 
1/5,000 ; the outfall in tho river will not be niaslced and tho eoutinuous clear 
water How of tho Budha Nala will maintain an open channel, at no time does 
tho Budha Nala carry any appreciable quantity of silt as its catchment is 
so flat. 


Tho maximum flood level above the weir is taken at R.L. 7G2 (see para. 15). 
The tops of all bunds arc given a clearance of 5 feet above that flood level. 


Tho river in high flood will have a slope of l/.‘},333 so that tho top level 
of all works above the weir is fixed on a Hood level calculated from that slope 
, and the distance of tho place in que.stion above the w’oir. 

'■ 44 . Tho Upstream Left Bank Marginal Bund is w^ell retired from the 
river and as soon as work is started the whole area between the bund and tho 
River Bank must be planted out with willows to obviate any likelihood of the 
rivci’ embaying enough to endanger the .safety of the bund. Tho bund to begin 
with will bo subj'-ct to w;ive action from ponded up water and provision has 
jjhcrcfore been made for laying 1 foot of quarry refuse on the face of the bund up 
J.O 3 feet abovo pond level for a length of 20,000 feet. 

Tho section of tho bund provided is 30 feet top width, 3 : 1 river face 
slope, 2 ; 4 back slope. .Ml tho earth will be taken from tho river side. ’ A berm 
of-, considorablo width will Us loft between the borrow-pits and toe of the bund. 
To 'pi'event the borrow-pits developing into a channel of cross-bars must be left, 
this' with tiiq- planUing of Svdlows will cau.se tho area below' pond level to silt 
up rapidly. " * 

On Uo account sUouM the borrdw-pits' be put behind the bund as \vas 
•done alMorala against tho wish of the local ofliccr.s. , 


• 45. Before the riycr reaches tho weir, it is necessary to fix its direction 
ol approach to thj weir i \ tho fi ul position it is meant to adhere to. 

V. This is obUinod n iturall y' at Riip.ar by a high bluff on tliQh'ight bank, 
and thq fact that the river is Ird'D.! on a curve keeps the main stfcpam always 
on spurs N(»s. 3 an 1 2. To rntrol tin river approach to tho AliwaV^Ioadworks, 
two spur.s have 1)3 31 prqvi.h l tj .anchor tho river on the .centre 'dine pf the 
weir some di.^ance npstiieiMn ol it. . !.•. 


.,4(5. .jfim distance-') jtwc'sn those spurs.is a matter of -great 'iihportance. 
If thoV f-VO tp-*) fu* apai'Ej' t-) ) riv)r will b) able to pass b.etwecm them obliquely, 
and itli Sb’canV. will n.)t b(0ield in diroctio-i. , " . ' 

TJjP hamjw'ost width' of the river, near Rupar are — , 

V-A t.;]’a< ial {t inilos above Rupar - t.*.. l,10,0 fGof. 

•VBfh^Sv Kup»)V,.y/oir • -A-- 

'fhorc -avc’-ViP Hplll« iii t!ici56..-tWo silo3;Jii}qoii,‘arov[.nati^ral chann 
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Just above llic Aliwal Hcndworks site, at Sangliowal and Biirj Hassan 
the natural river channel has a width of 1, GOO feet with sj^ills in high llood. 

The width of waterway un the two llailwa}’; IBridgea is — 

JMiillour ... ... 2,000 feoi. 

Sidlanpur bridge ... ... 1,800 .. 

At Fhillour the river does not run as desired ’ between the guide banks 
normal to the bridge but diagonallj'. 

At the I^hillour Bridge the stone in the guide baidcs lias been practically 
undisturbed since the bridge was shortened and the river contracted. 

The w'idth fixed for the distance between the two spurs at Aliwal is 1,800 
feet, this will give no abnormal conlraction to the river or cause any acute action 
on tlio spurs and it might be further I’oduccd. 

47. The left hank upstream spur .slinnk is formed by tlio upstream loft 
marginal bund already described. This spur is linked up to the regulator and 
in reality becomes the head of the upstream left guide bank. 

It is desirable to j^itcli the length of the left bund 1 etween tbo spur and 
the head regulator, so that there .•<hall not he any tendency Ibu a sudden embay- 
mentj.duo to scour, to occur, throwing cxce.ssivoly silt- cliargcd water into the- 
head regulator. 

On the right bank such a conlinuons pitched guide bank is unnecessary. 

• 48. It was at first proposed to put tbo shanks of the tvio iip.stream 

spurs -7,500 feet upstream ‘of the weir, but higher .aiiibority decided that if the 
upstream noses of the .spurs were placed 5,000 above tbo weir it would snlliee. 

At the same time the length of the upstream right guide bank was cut 
down from 1,G00 feet length to 1,000 feel length. . ^ , 

• 49. The heads of the spurs liave beeu designed on the basis of c.xperiencc 
at Rupar and Suketar II. The whole action comes on the front corner ot the 
head and little or none at the back, so that the apron has been narrowed after 
passing the axis of the head. In the long straight lengths the aprons have been 
made 30' X 4' as experience on Upper Jholum Canal and the Budki torrent on 
the Sirhind Canal shows that little action takes place on a .stmiglit guide bank. 

50. Where the guide banks approach the eir the ajirons aj c'corrcspond- 
ingly increased. The left flank guide bank apron has been increa.sccl to 40 feet 
for a distance of 1,000 feet upstream of the sluices for security against u strong 
draw from the sluices when scouring. On the right flank the apron has not been ’ 
tapered down to 30 feet a.s th.ore will be tlie continual draw duO to the working of 
the weir from the right flank, 

'll * 

51. The aprons are placed as l«w in excavation a.s possible to inainbiin 

ncro the existing slope of tlio river bed in tbo slope of' 

m Iatidc tbcfc nproiiSi tviuco fIi uio . i*j ji » • *t ■ 

down lo 08 far as the water in the aoii will the aproiis, there Will be Jittlo piuiij^ing uivolved 
permit during low ju doing this, but thc lowcr the apron is placed • 

' c/iie/ Ejjriinrer. the morc efficient it is. -This procedure was 
Dated snd Sepienhcr 1319. adopted On the Upper Jhclum Canal with con- 

siderable saving, an apron at an higher level would have to be widened 2-A- feet for 
every foot in rise. 

In the case of the left bank marginal guide bank . the to]) of the apron 
will have to slope down to join the imdersluice floor at the .same level aiuliir 
that case the pumping will be more. 

The present general level c flow water at thc weir .site in the winter is 
R. L. 745 so that the pumping or unwatering will not he excessive. 

52. Downstream of the Aveir a left bank marginal bund is proAnded to 
enclose the station area and keep thc fiver away from thc canal. The bund 
meets thc canal just aboA-e the Budha Nala syphon. 

53. Downstream bunds, l,i'00 feet long, arc provided on both flanks ofjfcjic 

weir to lead tlio water aAA’ay from the Aricinity of the Avork Avithout damage. ^ 

1 - ' ' 
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■spurs, atdtrsi.SS'tatlightet^Sl^^pra^ 

■weir at the saure distance aMnX'cirf 

..nd„no'7&Xt7u&i1^p„t.'^ n.a.gi„al bund needs preteetieu 

flnitlro rJ+f Separate channels that fonn from thp 

flanks of the weir to unite on the centre line of it. " 

:and tte diaunel from the unSwe7TOuldXsTS’om“eS”^^^^ *''"*''* 

Similar underlakinga of Khnnltl have mi . Cieilc, 

shown tbattho spur conRlructcd down , , necessity for creatimr n nnnrliV:.. 

stream on the aide of tho undcraluicea helow the Woir wllich wJH rm.„» ^ 

masks the flow through thorn and provenls Knt-li d* 4 .i '^'tt 'i * ^ streams from 

scouring action required through them. naUKS Ol the Headwords into one cnnh'anhcA 

II. w. M. IVES. channel opposite tho miVldl« nf .contacted 
CAic/ Engineer. i i i ° ™>oaJe ot the weir scems to 

2nd September mo. “G establislmd by a consideration of the rivf»r 

^on with its silt history, and » that 

the right flaSk by^he snafus "river Lpply”® On o7c\^hig"tL^1n'Lf-T f “ 
pocket scouring an abnormal silt char^ is carried bv tlm for 

sluices, when this water gets into the open river downstream 
decrease m velocity at deposits a great dcS of its silt burden ThVcL-f*® 
-of silt tends to shoal up the channel from tho undersluiees on tht Wv F 
force, the channel from the right flank of the \v.^;rni..fi ' flank and 

thus lessening tho effective scouring capacity of the sluSes^i*'’ 
not been eoueidered much in the past Ji timidl may >>“ 

If the channels from the flanks of tho weir nvp onnef-o.-.. i ^ 
short distant downstream of it, during pocket scouring tlm™et, if v'h 
he depositei in the ehanuel down which the imter fr™, the ri4t 
the weir will pass during normal working of the Headworks. ^ ^ ^ 

' Tliis water from the right flank of tho weir will always endeavour 
c^y Its full silt charge and thus maintain as clear a channel nsnotS ^ 
■ably near to theundersluico outfall which is the condition itis a^wai^ i 
■to maintain for efficient working of tho Headworks ^ nlways desirable 
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CHAPTER IV 
Description of Works. 
A.— PRELIMINARY. 


1, Provision is made under this head for surveying and laying out the- 
centre line, land width of the channels and for clearing Boundary Roads. 


2. Provision is also made for carrying the share of the cost of the 
preparation of the project charged to “43.— Minor Works and Navigation,” which 
will be written back as a debit to the project and credit to Provincial Funds on 
the sanction of the project. 


3. Under Heridworks ',i»td%;i8ion is made for further sur\'eys and dis- 
charge observation prior to cobstru^ion. ^ 

4. Provision is also made for an inauguration oeremonjr, as was done 

on the existing Sirhind Canal, when it was opened ; 
Uo other canal projects hare had such • „ Native States will also share in the benefits 


a prorision made in ttictn. 


2nd September 1910. 


n. W. IVES. 
Chief Engineer. 


since Native States will also share in the benefits . 
of this Canal, it will be desirable to have funds- 
to arrange for a ceremony befitting the dignity 
of the. Supreme Government. 


\ 

B.-LAND. 


5 Land has been provided for all the channels in accordai^e with the- 
type sections in the Polio of Plans as given in column 3 of the List Masonry 
Works (Appendix A). , -e 

G The rates for land are taken from the figures supplied by the Deputy 
Commisrioners of the various British Districts. In the case of land in Native 
States the rate ha^ been fixed the same as in the adjacent British Districts 
or the mean of the two British Districts between which the State lands lie.' 


7 Provision has been made for the cost of land for a Superintending- 
Engineer’s residence and office as well as for Executive Engineers and Sub- 
Divisional Offioer.s,^the details of which are shown in the estimate. 

8. For Rest Houses a provision of 5 acres ^pf , land has been made for 


each Compound. ' 

0 When construction work on the Project i^ijjboUt to start, the ques- 
tion ot'acquisition of land in the Native. States will be 6f first importance need 
ing tlfe Cordial co-operation of the Phulkian States to atoid -unnecessary delay. 


•^CiThe h§id in the Phulkian States will bo acquired under Clauses 40, 29,. 
7 , 30}df the Sirhind Canal Agreement of 1873. 

’ * 10. For Headworks the lah'd to be acquiredfjs-.shown on the 4" to 1 
mile ’River 'Survey map in the Folio of Plans. All land ih'.the river bed up to- 
San^owal outside - the left bank marginal, bund will be '.acquired as it -will be 
subject to' continual flooding. ' . 


• • ll.i," The rates given- by the Deputy Commissioners for compensatiiAi 
'•lvalues oOftnd are abstracted in the accompanying statement. The high values- 
•are wovHiy of note when it, is ’remeTnl^red'th^jiat the time of the construction of 
^he existing. Sirhind Canal land acquired ''^r Rs. ^Q,ian acre. . 
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Statement showing hates oe land •required for channels in various districts. 


District. 

Tebsil. 

Description of land. 

Hato per 
acre. 

Land revenue 
per acre. ' 






Rs. 


Rs, a. 

P. 

Ludhiana 

Ludhiana 


Bet— Bed of River 

••• 



0 1 

O' 

Deputy rommis* 



Barani ... 


180 


1 1 

0 

fcioncr's No, 2!ifl9 
of iStli November 
1018, 



Cbabi ... 

•** ••• 


1 5 

5 

437 


J.igraon 

••• 

Bet— Med of River 

••• 

50 


nil. 





Grazing land in river tract 

105 


0 1 

a 




Barani ... 

••• 



2 0 

H 




ChaM ... 

•• 

450 


IB 

O’ 




Dhaya Xielta— 









, Barani .... ! 

V ... 

SS5 


1 12 

0 




Chahi 'a, "'it 

*> 

575 

( Ninin 

1 Khalis 

4 4 

0 




'X‘ \ 

* 


2 8 

0- 


Ludhiana ■ 


Jungle— ' > 









••• ^ 

••• 

20'J 


1 4 

0 

- 



Ro-sU ... 

»•» 

250 


0 2 

0 


' 


Dhnr ... 

*»• 



0 6 

0 




Kahn Kiain 


550 


1 12 

6 




Nah'ri Kbalis 

••• ••• 

400 


1 4 

0 

Verozepoie 

Moga 


Chahi ... 

*»» at* 

550 


2 0 

0 

Deputy Oommis- 



Nnhri 




1 12 

0’ 

' eiouer'aNo. 0130 
of Soih October 
loiar 

• 

■ 

Barani 

••• ••• 

4C0 


1 G 

0- 










r? 

Ferozeporo 


Nairn 

••• ••• 

500 


1 4 

G 


- * 


Barani ... 




0 13 

6- 


Fazilka 


Nnhri 

... 

• 250 


0 8 

0 

*■ 



Barani ... 

••• 

150 


0 5 

6 

llissar 

Sirsa' 

• •• 

Barani 

••• 

80 


0 S 

6 

Deputy Commia- 
'sioper'aNo. 3G0n 

• 


Banjar 

••• ••• 

GO 


0 3 

e. 

of Gib October 
, 1818. 

1 

f 









. D.-^REGULATORS. 

12. All Regulators on the Main channels of both canals in^the Project 
liavo been designed for counterbalanced Stoney gates of 20 feet span. This will 
give a standard’ gi:opvc and lifting gear thus reducing the cost and^iVf^pasing the 
rapidity of construction. The only variation will be a slight difj^jtjce in the 
height of gates, which should not lessen the efficiency of ec^’omic^^pduction 
as the only iteins ip be changed, \vill be the height of the shin. platea® 'the end 

roller ]Wnisjn\llib^gates. ^ 

The adk9n'(l-'4^o of having a sta’hdai-d lifting gear, so th{^t'^arcs''C?ii'r be. kept 
and replaceinciits.basily made, will be seen by refoi'onee to thevstatomepts of both 
canals -which give -i^ie details of the number of spans, and shpw^s that 70 gates 
of 20 feet span ’.wilt-ho required. , ' * ' ’’‘f- ‘ . , 

' f, ' y . 

■ 13. Ttie\Main Line Upper Head Regulator.~T\xQ\^xvi\\mg of .this 

work is hound hi ilic Folio -of PlapR Hendworks ” ns althorf^h the w'gVk is 
charged to the Linc|j|^''is'desrgne(J in connection with the ‘lleadworks.. 











The leading dimensions of the Regulator have already been fixed in 
'Chapter III. 

.Apart from the fact that it is a skew Regulator there is nothing novel in 
the design of sixteen 20-fect spans. 

The canal bed being 6 feet above Pocket floor such a heavy floor down- 
stream of the Regulator as usual is not required. 

The length of the wing wall between the Regulator and the Undersluiccs 
was determined by the necessity of getting a free and .open approacli to the 
roadway bridge over the Undersluiccs. 

In this wing wall an arched opening has been provided so that at any 
time when desired hydro-electric power can be obtained by drawing water from 
the Pocket and tailing it into the canal or below the sluices as may be possible at 
the time. 

14. The top of the masonry crest of the Regulator is 4^ feet above canal 
bed or R. L. 7.54. Behind this a rising cill 4 foot high is provided, which will 
■enable regulation to be done without lowwing the upper gates. 

To close the canal 4-fcet gates are provided which will work in the 
same groove ns the rising cill and close oft' up to the maximum probable flood 
level 8G2 R. L. 

15. As all the training works have a free board of 5 feet above 
probable ultimate flood level, instead of putting in a higlicr gate, a .steel shield 
is provided consisting of steel channels bolted to the upstream lace of the grooves 
with a skin plate rivetted on. 

This is virtually a fixed gate and will materially lc.ssen the weight and 
•cost of the moving gates of the Stoney counterbalanced pattern provided. 

IG. The arches have been designed with a OO" 'curvature .springing 2 
feet above full supply. This gives a sufficiently high structure to carry the 
gearing for the gates without u steel .superstructure; 

17. Head Regulators of Main Line Lower and Grey Canals Feeder 
at Sidhwan. — These are combined and have nine and- two spans of 20 feet 
respectively, the details of the design are given on the drawing in the Polio 
of Plans. 

The arches of this and all other Regulators have been designe^-Svith a 
90* curvature springing 1 foot above full supply upstream of the regulAfor ; this 
gives a platform high enough to carry the gearing M’ithout'U- steel super- 
, structure. 

18. There is no fall in water surface through the Regulator in the Alain 
Line which is only provided to hold up the supply in the Alain Line for tlje 
Orey Canal Feeder. This will only be necessary under abnormal'conditi’ons, 
ibecause at full supply there is a working head of 4’3 feet into the Feeder. A 
bridge f'o'r the District Road at this site is required in any case. 

It is possible that the Uegulator may bo required to hold up water over 
-the lining on the canal bed if there should bo a rise oi spring level above that 
at present existing. 

At the time of construction it might be desirable to build the regulating 
bridge complete as de.signed, omitting to put in the gates and gcai-ihg until such 
time as the necessity for them arose. 

19. Head Regulator of Abohar-Bhatinda Feeder : aud Ahohar 

Branch at Daudhar. — These Regulators are combined and have 5 and 4 spans 
of 20 ft. respectively, both take off at about an angle of 45° to the centre line - of 
the Alain Line. The details of design are given on the drawing in the Folio, .^61 
Plans. . - 

20. The bed of tho Abohar Branch takes off flush with the tail -.of- the 
Main Line after the alterations detailed under alignments have been pdlblnto 
effect which gives a fall in water surface through' tho Regulator of 1 ft . > ' 
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There is a drop in bed level from the tail of the Main Line .into the- 
Feeder of 76 ft. and a fall in water surface of 1,76 ft. 

21. As this work will have to be done as a canal closure work and 
spring level is high, well foundations have been provided. 

22. As the construction Kailway Line will have to cross the Abohar 
Branch a 14 ft. roadway has been given to the Regulator -for that branch so* 
that a separate bridge will hot be neces.sary for the Railway Line. 

23. The Wadni Distributary will be taken across in a steel aqueduct 
on the pie* s downstream of the Regulator, the net cost of the Regulator only is* 
debited to this head. The extra cost involved in taking the distributary across; 
is debited to “ G.-l — Canal Crossings.” 

24. The regulator at the head of the Sutlej Navigation Channel, which, 

takes off the Abohar Branch between Daudhar and Gholia, will require alteration* 
for which a lump sum of Rs. 5,000 has been provided. ' , 

25. Head Regulator of Phul Feeder and Bhatinda Branch at Dhi- 
‘ pali. — These two regulators are combined and have 4 and 2 spans of 20 ft. 

respectively. The Phul Feeder is practically in lino with the tail of the 
Abohar-Bhatinda Feeder, which cuts the Bhatinda Branch at an angle of' 
about 50°. 

The details of design are given on the drawing in the Folio of Plans. 

26. The bed of the Bhatinda Branch takes off flush with the tail of the- 
Abohar-Bhatinda Feeder after the alterations detailed under alignments have 
been put into effect which givo.s a fall in water surface through the Regulator 
of 1*4 ft. 

There is a drop in bed and full supply levels from the tail of the Abohar- 
Bhatinda Feeder into the Phul Feeder of '75 ft. 

The ai-rangoment of the details of these two regulators is similar to- 
those at Daudhar, only w'ithout well foundations owdng to spring level being low 
at the site. > 

27. It was not feasible to arrange to take the Railway Line over the 
Bhatinda.’Pranch Regulator but as the channel has a bed width of only 54 
feet, a tijnvpcwary bridge can easily be provided. 

28. The'new Mari Distributary to supply the existing Mari Distributary 
and the irrigation cut off by the Feeder, will be carried across the piers dowm-*- 
.stream of the Phul Feeder Head Regulator, as was done in the case of the 
Wa4ni Feeder Distributary crossing the Abohar-Bhatinda Feeder Head Regu- 
lator;'.- 

29. Head Regulators of Rori {A 9) Feeder and Bhatinda-Bikaner 
Feeders at Rampura Phul — Those twm Regulators are combined and have- 
two spans of 20 ft. each. 

The Rdri Feeder takes off at an angle of 13° to the left and the Bhatinda- 
Bikaner at an angle of 44° to the right. 

; The details of design are given in the drawing in the Folio of Plans. 

30. There, .is a drop of 2*2 ft. and 3*2 ft. in bed and water surface res- 
pectively into tlieyBliatinda-Bikaner Feeder and a drop of 1*5 and 2*5 in bed. 
and water surface -into the Rori (A 9) Jeeder. 

This will jiermit of satisfactory rotational working without heading up- 
jat'-tiio tail of the- Phul Feeder and 'permit of increased supplies being run at 
*hpy. future date without upsetting the regime of the channels. 

' *3f. It was not possible to arrange the de.sign so that the Construction 
Railway 'ivvould be able to pass over the Head Regulator ' of the Bhatinda- 
Bikaner Feeder as the regulator is close up to the Railway Line. 
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As a matter of fact by the time it is dcsirecl to run water in the Bhatinda- 
Bikaner Feeder, the Rori Feeder should bo eonipleted and tlie Railway Lino 
picked up and removed elsewhere so that the necessity fora bridge should never 
.arise. • ' 

32. The new low level Phul Distributary will have its head in the wing 
.wall between the two Head Regulators of the Feeders. To got in suitable 
.approaches, a considerable length of wing wall is required between the two 
Regulators. There is a fall in full supply of over .3 ft. into one Feodor and 
nearly ns much in the other. An arched opening is therefore provided so that 
at any time should it be desired to work mills from this fall, no heavy alter- 
ations would be required ; the water -could bo tailed into wliichover channel 
rgave the greatest difference in water surface. 

33. The tail of the high level Phul Distribulnry to supply the irrigation 
.out off between the" two Feodors, will be carried acro.<?s the piers downstroani of 
the Rori Feeder Head Regulator, as described already in the case of the Wadni 
Feeder Distributary erossing of the Abohar-Bbatinda Feeder Head Itegulator. 

34. Regulator mile 28-4,000' of Rori Feeder. — This being a small 

Regulator three lO-ft. spans are provided, the same ns will bo u^ in the 
'Chautaln Distributer}' taking out above the Regulatoi*. TJio drawing of this 
•simple straightforward design is bound in the Folio of Plans and calls for no 
-comment. ' 

35. Regulators for Bikaner Main and Border Branches at Dab- 
wali. — These Regulators are combined and have two and one spans of 20' ft. 
respectively the Main and Border Branches taking oft* at angles of 45* to the 
left and right respectively. 

The details of the design arc given in the di-awing in the Folio of Plans. 

There is a drop of 2 it in bed and full supply into the Main Hranch 
•and a drop of 5 ft. and 7 ft. in bod and water surface into the Border Branch. 

This will permit of satisfactoiy rotational working without heading up 
at the tail of the Feeder and permit of increased supplies being run at any 
future date -without upsetting the regime of the channels- 

36. A head for a distributary is provided in the wing wall.betwecn the 
•two Regulators so that a distributary can bo constructed if required, to irrigate 
the area of British territory between tlie two branches, by water taken from 
the tail of the Feeder instead of by s^honing British Distributaries under tho 
Branches. As mentioned elsewhere, it is desirable that this condition should' 
be provided for in the agreement that will eventually be made with Bikaner' 
State. 


37. In addition to the Distributary head, a head for a ’ power channel 
is provided in the wing wall so that power can bo economically developed 
when needed. This is referred to under ” J. Mills.” 

38. Regulating Bridges will be required in tbe Bikaner Main Branch 
at miles 1 8 and 32-3,000 ft No detailed designs have been made out for thes'e 
works, but the cost has been taken by proportion from the Regulator designed 
for mile 28-4,000 ft. of the Rori Feeder. 

E.~FALLS AND WEIRS. ' * 

39... There are no falls on the Fecder.s owing to the nalaifG of their 
alignment wdiich is designed to keep. tho inaxinumi command foi' thcRori- 
Chautala tract. / 

40. ..'On the Grey Canal Feeder as design6d, there are. four falls of 
from 3 to 7 ft. 'whicli have not been designed in detail but the cdst taken from 
that of similar works on tlie Gujrat Branch on the Upper Jliclum Canal. 

' 41. On the Bhatinda-Bikaner , Feeder, there arc two .s,itbstantial falls. 

8‘5 ft. at mile 5-.4,000' 
i-.} Y- 9*0 ft. at'mile'^2-2,OOQ' 


1 



A detailed design lias been taken out for one of these which is given on 
the drawing in the Folio of Plans. 

The design has been made with no cistern as in the American practice 
and since the channel is concrete lined there will be little, if any, fear of trouble 
from scour downstream. The fall has been designed for gates which can be 
put in when power is developed. 

A small 2'5 ft. lall at mile 15 lias not oeen designed in detail ; but the 
cost estimated by proportion from the design for the 9 ft. fall. j 

42. On the Bikaner Main Branch, there are two small falls which 
have not been designed in detail, but the host has been estimated by proportion 
from the falls designed for the Bhatihda-Bikancr Feeder. 

43. On the Abohar and Bhatinda Branches the alterations to the 
reaches taking off from the new Lower Sirhind Canal, involve lowering tho 
crests of the GhoHa and Sadhana Falls. No detailed designs have been 
prepared but after an inspection of the existing works and drawings a suitable 
lump sum provision has been made. 

F.— RIVER AND HILL TORRENTS. 

44. Main Line Cfpper.— Syphon for Budha Nala mile 2-1,000'. In 
Chapter II, para. 3, it was shown that the maximum discharge that might be 

• expected on tho completion of tho upstream marginal bund would be GOO cusecs. 

Tho detailed design bound in tho Folio of Plans, provides for three 

• steel tubes of 8 ft. diameter embedded in concrete under the canal bed, tho I'est 

• of tho length of tho barrels with tho wing walls, being of normal brick- work. 

At the time of construction these steel tubes may bo r'eplaced by 
re'infor 9 ed concrete and an economy eftectod. 

The work involves pumping for which a provision of Es. .1,000 has 
llieen made. 

45. Main Line Lower. — Four inlets arc provided of the type desigped 
for tho Lopon Drainage on the Abohar-Blmtinda Feeder. 

4G. Abohar-Bhatinda Feeder. — Inlet for Lopon Drain^c mile 2-2,000 ft. 

' Tho detailed dosign bound in the Folio of Plans provides for five spans of 
8 ft. the patrorroad being carried over on arches. The floor of the inlet is 
taken through from canal bed at the same level, up to tlic face of tho drop wall. 

The drainage will only carry water in times of exceptional rainfall when 
the demand on the canal will automatically cease so there will be no difficulty 
in di.sposing of tlio -water lot into tho canal. 

Two other small inlets are provided on this Feeder more ns a precaution 
than a necessity. 

47. Bikaner Main Branch. — Four syphons of 5 ft. diameter barrel 
for the extinct Nala or depressions are provided, although no openings are left 
in tho Railway Line, this is done by way of precaution. 

G.— BRIDGES. 

48. '' Those are all according to type. The abutment with half .span and 

one pier with ,two half arches have been designed and estimated in dohiil for 
two spans of 20 ft. and 25 ft. and two depths of supply 8 ft. and 10 ffc, the costs 
for other conditions of span and full supply depths have been obtained' b,y inter- 
polating and cxtcT pointing from the estimates obtained. The results hro given 
in Appendix B/] 4. ; « 

For tho Bridges in tho first 14 miles of tho Main Line an allowance has 
been made for ^Yct foundations on account of high spring level. 

' V •• • * 

49. Appendix B 11 shows tlu»'tln'eo spans ol 20, 22, 24 ft. only have 
been utilised, tbi^'is far more sati8fit8tor.y than hav^ing spans differing by. a few 
inches for the various bridges and,p^nits th6.uso'‘bf standard steel conterings 
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which wiil lead to considerable economy and rapidits’- of progress. . un rne* 
Lower Sirhind Canal there will be 122 bridges of 403 spans, to 'be built only 
of the three widths given above. On the Upper Sirhind Canal there will bo a- 
further 441 spans. Work in the Drawing Office will also be materially lessened. 

50. All bridges have been provided as road bridges, because experience- 
on the Sirhind Canal shows that the development of Irrigation calls for better- 
communications, and foot bridges on that system arc being' gradually replaced 
by road bridges. 

The rules regarding the widths of roadway given in Article 10 of 
Irrigation Manual of Orders have boon compliod with. 

51. The following Railway Bridges will be required on the main chan* 
nels : — 

Main Line Lower, near Ajitwal Railwaj'- Station for the Ludhiana* 
Ferozeporo Railway, broad gauge line. 

Phul Feeder, near Rampura Phul Railway station, Rajpura-Bhatinda. 
Railway, broad gauge line. 

Rori Feeder, near Maur station on the Bhatinda-Jakhnl Railway, broad: 
gauge lino. 

Bhatinda^Bil-aner Feeder, near Katar Singhwala Railway station- 
on the Blmtinda-Jakhal Railway, broad gauge line. 

Jihatinda-Bikaner Feeder, near Bhatinda station on the Bhatinda-Sirsa 
Railway, metre gauge line. 

Bhalinda-Bikaner Feeder, near Sangat station on the Blmtinda-Hanu* 
mangarh section of the Jodhpur-Bikaner, metre gauge line. 

The provision for Railway Bridges has been made at the rate of Rs. 400* 
per foot of bed, the figure being obtained from those given in the revised estimate 
of the Triple Canal Project. 

G. 1.— CANAL CROSSINGS. 

52. No project heretofore submitted has involved new main channels- 
cutting across existing Irrigation channels. In^ this Project however very 
heaVy expenditure is incurred on the Lower Sirhind Canal in connection with 
such works and all costs on this account are put into a new sub-head G. 1. in 
accordance with Superintending Engineers orders. 

Details of all the channels to be crossed which are not supplied by the 
Lower Sirhind Canal are given in Appendix B. 9. 

53. The arrangement for taking the Jagrnon Distributary across the 
canal is different to all the others. There is so much clear headway that it can 
be carried across in a masonry aqueduct and the roadway then carried on top of 
the aqueduct. In all other cases the headway is insufficient to permit of such 
a procedure being adopted. 

54. 'Where a clearance of I ft. or more can bo obtained between the bed 
of the distributary and the full supply of the main channel, the distributary has 
been taken across in a steel trough aqueduct on the piers of the regulators oi 
bridges lengthened as necessary. 

In a few cases where the section of the trough would bo very small s 
steel tube is prop«)sed. 

55. In those cases where ' the necessaiy 1-ft. clearance could not b( 
obtained, the distributary has boon shown as being syphoned under the canal 
The syphon has been designed as a steel tube embedded in concrete for tin 
length under the canal bed where there would be an unbalanced head of water 
und6r the banks it is continued as an ordinary masonry barrel. 

5G. .'When the worlvS come to be carried out, it is probable that tin 
aqueduct and .syphon designs will be modified and reinforced concrete used i 
place of the steel work estimated for, which will pi'obably lead to economy ii 
first cost and upkeep. 

Drawings^ of the various works which involved separate designs ar 
•given in the Folio of Plans. 
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H.— ESCAPES. 

57. No provision is made for any escape as diving to extending tele-^ 
graphic communications there is not now the same necessity for them as in th& 
past. There is however the existing Sutlej Navigation Channel used as an 
escape which will give I’elief at Daudhar when required. 

If found desirable an escape could be made from , the tail of the Bori 
Feeder into the Ghaggar Nala. 

J.— MILLS. 

58. The only falls of any magnitude which w'ould be of use for power 
are those referred to above under “E. — Falls and Weirs ". 

59. The falls on the Grey Canal Feeder would not be suitable for 
pow'er development ns the channels run in the Kharif only. 

60. On Bhatinda-Bikaner Feeder the 8'5-fc. fall at mile 5‘300 ft. would 
give about 2,000 w'ater H. P. at full supply and is close to Lahra Mohabbat 
Kailway Station on the Bhatinda-Uhuri Line, the next station to Eampurn Phul 
Mandi. The 9‘0 ft. fall at mile 22-2,000 ft. which would give about 2;000 water H. 
P. at full supply i.s on the R. M. Metre ( Jauge Railway from Bhatinda to Sirsa 
q.nd only 4 miles from Bhatinda. 

When preparing the final designs for the falls, it w'ould be desirable to> 
arrange them so that w'hcn the demand for power arose the masonr}’- work would 
need no alteration. ' * ' 

- A provision has been made of Rs. 30,000 at each fall which would 
cover the cost of putting in a ten .stone eountry mill or could be utilised for 
elaborating the. masonry works to provide for the in.stiillation of turbines for 
power development. , 

61. At the tail of the Bhatinda-Bikaner Feeder there is a fall of 7 ft. in 
water surface into the Border Branch. This would give 362 H. P. at full 
supply which could be efficiently used at Dabwali Mandi only 2 miles away, on 
the Jodhpur-Bikaner Railway. A provision of Rs. 15,000 has been 
made for utilising this fall for power. 

62. On the Bikaner Main Branch there, is a 9‘0 feet liill in water 
surface at the regulator at mile 32-2,000', near Hanumangarh on the Jodhpur- 
Bikaner Railway. This fall at full supply w’ould give about 250 w'ater H.P., 
which could , bo efficiently utilised for the Palace at Hanumangarh and the 
Mandi which is bound to develop with the advent of perennial irrigation in the 
tract. 

«>3. At the toil of the Rori (A-9) Feeder the Barn Gudah Distributary 
takes off vvith a fall of 7 ft. in water surface, provision is made here of Rs. 10,000 
for a small mill. 

64. Where the Bara Gudah Distributaiy crosses the R. M. Railway 
from Bhatinda to Sirsa there will be a fall which could be efficiently utilised in a 
small mill and for which a provision of Rs. 10,000 is made. 

65. It might be desirable to utilise the fall into the Bara Gudah Distri- 
butary from the tail of the Rori Feeder to pump vyater on to the high land in the 
vicinity w’hich cannot be irrigated by flow as it is impossible to increase the com- 
mand above that now obtained in the Rori Feeder. 

K.— BUILDINGS. 

66. Provision is made ns .shown in tabular form in the estimate under- 

“ K. Buildings ” and appears to need bat little explanation. 

The provision for temporary buildings is lighter in proportion to the 
total than in the cu.se of previous projects. This is due to the experience 
gained which shows that the construction of temporary buildings except in ‘ 
very few cases, for a canal which is permanent, in the long run, involves- 
Government in far greater expenditure.' t 

L— EARTHWORK. ^ 

' 67. The estimates have been taken out in detail for the channels in 
accordance with the longitudinal and cross-sections approved and bound in the- 
folio of Plans. 
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‘ The original detailed estimates are bound and filed in the Project records 
and are not reproduced. i . 

68. The rates for eartliwork have been fixed at — 

iinin Ilino Upper and tower ... ... 10 "/oo c. ft 

Grey , Canal Feeder, first 10 miles 
* * I s 

Ilcmaiudcr do. do. , 

Abolinr-Bkatinda Feeder 

Phul Feeder 

Uori (A-0) Feeder 

Bhatindn-Bikancr Feeder ... 

Bikaner Branches 

Alterations, Abohar and Blihtinda Brnnohes 


&• 

ip 

8 

6 

8 

7 

6 

7 

G 

C 


These rates have be, en .fixed by consideration of tlie Ipcal conditions , of 
soil, and exisjting rate-s and what may be expected to hold when the Project 
is put in hand. ... 

69. The estimate only providc.s for earthwork to the surface of the 
lining in case of lined channels. The cost of excavating earth replaced by 
lining, being provided for in the lining rate. Due .allowance has been made 
for this extra earth in fixing spoil banks and land widths. 


• L 1.— LINING. 

70. This is a new head, no Project heretofore having been prepared 
in .whicii provisi<*n was made for lining channels and it . has been deemed 
•d'esiralble to maintain the costs of this work* under a separate head as the 
.amount involved is the heaviest of any head. 

, 7l. The Lfnin Canal and Peedere will be lined from the head. at Aliwal 

to the tail.of the Phul Fqeder,58'8 miles below this point the canal bifurcates. 
The Rori Feeder 34*4 miles long will bo lined. 


72. The Bhatinda-Bikaner Feeder 40*2.miles long will be lined. From 
the tail of this Feeder the Bikaner Border Branch for the 9 miles length in 
British territory will be lined. 

,, 73. The Bikaner Border Branch for 9 miles runs in British territory 

•and will be lined in any case. In the estimate provision is made for lining 
the Bikaner Main Branch down to the tail, 53 miles, ns the conditions are so • 
favourable for lining, the soil- being light and the alignment runs parallel to the 
Railway line tlie whole way giving en.sy transport of materials. 

74. The new Blit^wani Wadni Feeder Distributary will be lined, but ‘the 
, whole of the cost of this channel is a charge to “ G. 1. — Canal Crossings" in 
•connection with the Abohar Branch alterations. 

M.— PLANtAtiONS. 


• 75. Provision is made for lines of avenues along the patrol and bound- 
ary roads of all main channels, also marginal bunds at lieadworks, at Rs. 106 per 
mile of avenue. 

76. J^ovision is made for sowing broadcast all tlfb spoil banks and any 
suitable open' "spaces that occur, not occupied by roads o.r,- banks, with.in canal 
land.->’,‘ ' ■ ■ . 1 . 


, ,, Great care will have to be taken in the case of line^'clmnnels so that no 
trees are plantjid near enough to the canal for the roots pf the trees.to damage 
the lining. ’ . jkV'; . 

* ' ' 

• 77. Aivallowanco has been made for plantalions-at Divisional, Head- 
quarters. . ' 


: . ' ^S. . For; Rest-houses a'su'm of Rk, 500 has been provided 'for laying out 
plantations, • hedges, '.etc. ; the post of maintenance of gardens is ilicluded in the 
allo\yaneB' uridea’./l ’ P.'-vMtufitenlmco..” 

-'j*. .'H'.. 
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. 79. For Headworks station site a provision of Bs. 10,000 has been made. 

80. .As mentioned , under. .the desi^. ot.feeadwqrics as soon -aS.tiiB 

'ppstream Marginkl Bund is^opm'|)lej«dj. the area he, tween it and the rlyer will he 
planted outudth willows, so that aiiy .tendency;, of the river to sway but of, its 
existing channel will be controlled. ..Willbw^^, were greatly ase'd in connection 
yrith the River, Chenab. traiping .woriks at the Waziiabad Bridge from where 
the necessary cuttings for this site can be obtained. ■ , ‘ 

A provision of 2,500 acres at Rs. 25 per acl-e has been made on this; 
;account. 

O.— MISCELLANEbUS. 

81. Boundary pillars and distance marks have been provided as usual. 

82. Brovision has boon made for draining bahks and spoil of all the 
-channels (excepting the Bikaner Branchbs where the rainfall is Small) and the 
bunds atHeadw'orlw, this is a most necessary provisioh and was omitted in the 
'Triple Canal Project. 

S3. Embedded bench inarks have been provided for at every two iniles 
•on the alignment, the fixing of these at once bn construction comihencing will 
§ave much trouble later, as found from experiehee on the Triple Canal Project. 

84. For experiments and cbhservahcy two very necessary item.s,' lump 
•sura provision has been made. 

85. Fencing Rest-house Cohipounds mid Divisional Headquarters 
Stations has been provided for and a lump sum allowed on eacli channel for 
unforeseen miscelkneou.s charges. 

P.— MAINTENANCE. 

8G. ^ Provision has been made from analogy with the Triple Canal 
; Project as given in the abstract of the ostiihate. 

Q.— LOSSES ON STOCK. 

87. This is a necr head added to Projects in 1913. Formerly such 
•charges were included under O. — Miscellaneous, a small lump sum is however 
provided under this head to justify its existence. 

” . . k-DISTRIBUTARiES. 

88. The actual costs of Distribhtarios constructed on tlie three caPak 
-of the Triple Canal Project were .obtained, together with the figures of areas 
commanded, irrigation expected, head capacities and length of channels. These 
figures were investigated to find out which gave the most reliable basis for 
•estimating.' 

Froni the figures for the Upper Chenab Canal it was found that' the 
•gross,, area commanded gave a practically constant figure of Rs. 3 per, acre 
total charges, of ,whic]i about 8 annas per acre was the share of cost of land-bom- 
ihg under the Bistributavies. 

On 'the; Lower Biiri Doab Canal the cost of land is no^igiblc and 

iquently.thc rate wab- lower, viz., Rs. 2 to Rs. 2-8-0 per acre, 

. ■ - . . . - ‘ ‘ • • 

89. Provision b'nfe been made at lis. .3 per acre of gi’oss area witFin 
irrigation limits for all Distributaries except those in Hikaner for \vbich a rfite 
. of Rs. 2-12-0 bn’s been fiVed since land is cheaper in that tract.' 

- ; 5.-Sj^f:CIAL TOOLS AND PLANT. 

’ ‘ •■;'•<■ 

90. , This is a nc>i^' head introduced for tJic first time iu.-wui, ti-ujeu-, 

under the orders.'pf the Glovcriijncrit of India in Circular No. 1704- A.,, dated 
1st November 191^. ' , ;• 

* **- • • ‘ « t • * * 

> 91'« ProviSfon is made for Railways under thk head. ’^-A'^iiJU'n'Ul he.* 
.required froni Ajit'wal station on the Luclhiana-^eroi'^liporo(,RiuUray IdV’the 


conse 
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Aliwal Head works 21 miles. This lino is charged to Hcadworks us in other* 
Projects. A permanent lino will be required tf) Aliwal for maintonance 
purposes but it M'ill not bo necessary t<i keep the line from Ajitwal.. . It may bo 
that an open line will bo taken from Jagraou across the river below tho weir at 
Aliwal to Nakodar, thus giving w'hat appears, to 1)0 a verj' desirable new open 
line, from .Tullundur to Jagraon, which might bo continued to Bhatlnda, so giving 
a chord line in a tract which is grcatly«iu need of improved 3?nilway communi- 
cations. This lino could be made from tho permanent-way matorial, which 
would become available Avhon tho tompomry oaiial construction railwaj'.s were 
no longer I’oquired. 

92. A IcMiqiorary lino (40 miles long) from Ajitwal station to Ibimpura 
Phul .station on tho Jiajpura-Bhatinda line is required for tho carriage of 
materials from Ajitwal to Daudhar for tho lower reach of tho Main Lino 8 miles, . 
thence to Dhipali for the Abohar-Bhatindn Pecdor SFi mile.*!, and thence to 
Bampura Phul for tho I’hul Foedor 7 miles. 

93. A twnporary lino is also required froni Bampura Phul elation to* 
Maur station on tho Bhatinda-Jakhal Railway, a distance of in milc.s, for carriage 
of materials for tlie Rori (A-9) Feeder, this would have to bo continued beyond 
Maur to the tail a distance of 18 niile-s. 

Tho Rori b’codor will bo the fiivl por(ioj) o{ the work to be pushed 
through to completion, and the 34 miles of pormanent-wny will bo available for 
use on the Upper Sirhind Canal. 

94. For works on tho Bhatinda Bikaner .Feodor, as tho alignniont runs 
beside the railway for 12 miles, it will be unncee.ssary to construct a tomporarj- 
railway, sidings from the existing line will suilice ; a tcmporaiy broad gauge line 
will be required from milo 12 to mile 20 where the Bhatinda-Jakhat (Southern 
Punjab) Ihiilway is crossed. Below the Southern Punjab Railway to Sangat a 
metre gauge line 11 miles in length Avill be run from Sangat .station on the 
Jodhpur-Bikancr Railway. From Sangat to tho tail of the Bhatinda Bikaner 
Feeder the channel is aligned along tho railway line so sidings only will be 
required. 

9o, For the Bikaner Border Branch 9 miles of temporary metre gauge 
line will be required, which will afterwards be utilised for the sidings for the 
Bikaner .Main Branch which run.s alongside the railway line for 5:i mlle.s. 

90. The cost of the Railway line to tb.o Knlngarh QnaiTiy.s from, 
Ghnuauli on the Rupar-Bhakru Railway is a debit to the Project and’ 
Rs. 1,75,000 are provided for under this head against the Hoadworkss. 

97. Provision has been made for licavy Tools and Plant on all lined'' 
channels and for Hcadworks at 10 per cent, on the co.st under I. — Works. 


Tl)e 10 percent. ha.s been amA-cd at after consideration of tho, e.xpendi- 
turc on tho Upper .Tliolum and other canals of tho Triple Canal Project and the 
fact that it Avill be necessary to have far more plant on ilic Avorks to be under- 
taken in consti-ucting a lined channel. Rapidity of progress Avill be attained' 
by having emplc canal Rolling Stock to ensure tho steadj' supply of materials- 
independent of the provision of trucks by the Rorth-Westorn RailAA'aj’. Tliere- 
is very .Considerable economy in carriage of materials in using eahal rolling .stock 
Avhichyinove than justifies tlio co.st incurred in purchasing- it. ITnfortunatcIy 
this Avns hot realized to its full e.xtont on the Triple Cnnal Pipjcct fill it Avas too* 
far adA'nnecd to justify the capital e.xpenditure at that stage of the work. 


II.-ESTABLISHMENT. 

98. Taa'oIvo per cent, of tho total of I. — Works, /.cry percent, estab- 
lishment and 1 per cent, for accounts. .V-rr'" ’ 

- , "i’V*’' * 

This figure has been arrived at in accordance Avith the orders of tlie\ 

GoA’crnment oflndia in Circular No. 1764- A., dated 1st, November 1918 tokihg' 
into consideration .tho nature of tho AA’ork to be done and ‘ the fact that hoi 
• c])aVgcs njrie' e.xempted and that the charges for Heavy, Tools and PJdiit are- 
iindjv included under 1. — Worlcs. . - . 



1^2 per cent, has been maintainecl constant for the Lower 
.»3irhind, Upper Sirhind and Western Jumna portions of the Project. 

99. Provision is made for — 

One circle consisting of the following now Divisions : — 

Alivsal Ilendxooi'hs Division. 

Ajitwal Division ( Ttinporatij), for Main Line and Grey Canal Feeder* 

Phnl Division (Tcmpora'^’y), for the Phul Feeder and Abohar 
Phatinda Feeder. 

Sirsn Division, for the Rori (A-9) Feeder and Rori Chautala tract 
Distributarie.s. 

Bihancr Division, for the construction of tlie Bhatinda Bikaner 
Feeder and .subsequently part of the Bikaner Distri- 
butiiries. 

Ilamtmanrjarh Division, for the construction of Bikaner Brandies 
and subsequently part of the Bikaner Distributaries. 

1 00. It is presumed that the channels in Bilcancr State will bo con- 
.-structed by the Punjab Irrigation Branch, ns in the case of the Plmlkian State 
Branches and distributaries from the existing Sirhind Canal, and then hando,l 
-over after 3 years’ Avorking to the State for management and maintenance. 

III.— TOOLS AND PLANT (ORDINARY). 

■ 101. The provision under this head is I \ per cent, of I. — Works. Tin's 
figure is laid down in the Government of India Circular No. 1764- A., dated Tst 
November 1918. 

IV. -SUSPENSE ACCOUNT. 

1 02. A lump sum provision has been made for this from the analogy ot 
similar conditions on the Triple Canal Project and the existing Sirhind Canal. 

V.— RECEIPTS OF CAPITAL ACCOUNT. 

103. Provision is made for 50 per cent, obtained from the sale of Railway 
Plant and Rolling Stock and heavy Tools and JMant onl5^ No credit is taken 
for any other receipts. 

INDIRECT CHARGES. 

VI.— (23) CAPITALIZATION OF ABATEMENT OF LAND REVENUE. 

1 04. This is estimated at 25 years’ purchase according to P. W. D. 
Code, Volume II, para. 1726. The figures for land revenue have been taken in 
the same way as land values obhiinod from the Deputy Commissioners, and are 
given in the statement under B.— Land in paragraphs G and 11 above. 

105. In oonnection with the question of eapibilizatiou of land ’revenue 
in the Phulkian States, the laud for this J’l-ojoct will bo acquired under clauses 
7 and 40 of the Sirhind Canal Agreement oP 1.87.3 .and heretofore no.'-account 
•apiscars to have J)ccni taken of the capitalization of land revenue of Land .Required 

in the States. J^i-ovision over the whole area has however been made. ^ 

(25) LEAVE- AND PENSION ALLOWANCES. j 
’ . «. 
lOG. Ijcave tuuI Pension allowances are i)rovidcd at 14 per (font of 
Establishment ill accUruauco with para. I72G, P. W. D. Code, Volume y, _ 

t'K’ vn.-SIMPLE INTEREST. 

107. Siinpie interest charges at 4 per cent., 5 per cent, and 5 \ per cent, 
have boon workeil-outforthc Project as a whole on thcsshcino of .oonstruction 

.o.xpen.lituro cstimrttpd (see General Report, A^olume T). 

» 1 • * 



CHAPTER V. 

Programme of Work. 

1. Tho objoet uiinod ni in tlip conslruolion of llii* ]-’rojccl ns n whole, is 
lo bo able to earn rovoimc from tho stored wnter u's soon ns it is availnblc. 

2. This lends to the Lower Sirliind Cnnnl bwing pu.sbcd on the ino.st 
rapidly after priority bns boon given to the Rbnkrn Dam ; the amount of work 
tbttb onn bo done depends on the cslnblislnnenl that will bonvnilnblo nnd the 
possibility of the incrense in the rate of supply of nmtcrial- fo>' lining. 

2. Progranime.s for tho various systems were made out and .subniitled 
to the Superintending Engineer, who finally deeided Hint as regnuls the Upper 
Sirliind Cannl it would not be desirable to attempt to .start woik before the 
third year. 

.‘5. Statement A ft>r the Lower Sirhintl Ctinal in the general report shows 
the probable yearly o.vpenditnro by main channels and ilistributnrio.s during 
eonstrnction. this needs but little explanation. 

1. Work will bo started at Rnnipurn Pbnl on the Plml and Rori Pceders 
as it will bo possible lo develop irrigation in the Rori Chautabi tract by rotational 
working from the existing Rhatinda Branch, ns soon as these two Reeders are 
eomplctod. 

'fbe Pbnl and Rori Feeder.s siiould be completed in A yenr.s and the 
Rori Cbautala Distributaries .so far advanced as to enable Kbarif iirigntion to be 
started in the atb 3 'car. 

6. In the tilb j'oar the Dam would be high onousrh to stoiea small' 
amount of water for use in tboRabi in this tract. 

7. Tho Abobnr Bbatiuda Feeder would bo pusbeil on so as to bo 
coinplotc by the end of the Glh j'car. 'J’his would permit of botli tho Aboliar 
nnd Blmtiuda Brnnobes being rim full supply ami the Rori Cbautala irrigation 
developed bj* rotational working. 

S>. The Bbatiuda Bikaner Peeder and Bikaner Brnncbe.s would 
be eomiileted b,v tho 7lli .wear and the dishnbutaries therefrom suflieicntlj' 
far advanced to permit irrigation being started in theStli year, by whicli time 
the Hcadw’orks nnd Main Line of tho Low'cr Sirbind Cannl ^vould be completed 
ns well as the Dam wbiob would have full storage available. 

1). The nlterntions to the Rupnr IIcndwork.s and the Main Line will 
be done in the Gth j'enr, so that stored water may be utilised on the existing 
British Clmnnels nnd the Bori Chaulala tract by passing an increased disclmrgo 
down the Main Lino and the British Branches, 

10. It i.s anticipated that all the Distributaries on tho Low’er Sirbind 
Canal will be completed in the 9th year, the iiroject estimate however will not 
be clo-jod until tho end of the 1 2tb j'cnr, by which time the Upper Sirliind 
Cnnnl should also bo complete. 
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CHAPTER VI. 

The Grey Canals. 

1. Details of Cantils. — There are 15 of the Grey Canals so termed 

after Colonel Grey, Deputy Coniinissionor, JPorozepore, who commenced their 
construction in 1874. Tlie Sutlej Dam Project is only concerned with the 
eight canals Avhich take off from the river Sutlej above Perozepore, vie,, 
Kingwah, Aghawah, Ilahiwah, Daulatwah,- Bacherowah, Barneswah, Mayawah 
and Butawah. _ ‘ . 

The Kingwah was the last to be constructed in 1907. The Elahiwah , 
and BarnesWah were constructed in 1897 and 1880 respectively, the remaining 
five were completed in 1875. • Originally the Mayawah and Butawah had their 
heads on the Sutlej below the junction of the Boas, but now they are fed from 
the Barneswah, which' has had its head reach enlarged to carry the increased 
supply required ; the Elahiwah and Daulatwah arc similarly fed through the 
Aghawah, which has been treated accordingly. There are, therefore, now only 
four heads from the river to these eight canals. 

2. Report of the Irrigation Commission, 1903, — The Irrigation 
Commission in their report Chapter XIV, stated regarding these canals 

Paragraph 30. — “ It will not bo difficult to arrange for supplying them 
from above the weir ndiich would be built lor the supply of the 
Porejinial canal ; an arrangement which would increase their 
efficiency, though it would probably involve a change in the 
method of their administration.” 

Paragraph 58. — “ Evoji in Perozeporc it is doubtful whether the 
present system can be continued indefinitely, though we hope 
that it will not be interfered with so long as it is efficiently 
worked.” 

3. Mr. Fagan's Evidence. — In the o^^denco recorded before the 
Commi.ssion, Mr. Fagan, then Bevonue Secretary to the Government, Punjab, 
in reply to question 5, stated 

“ My iinpro.ssion i.sthat District Boards are not qualified to deal with 
irrigation questions. I think they could only deal with them 
under professional advice from the Irrigation Department. 
They have not means or personnel needful for running canals on 
approved professional lines. The Irrigation Department is 
the proper agency.” 

4. Colonel Grey's Evidence. — Colonel Grey, the constructor of these' 
canals, in his memorandum, stated : — 

Paragraph 2, — “ As to co-operative District Canals these may be 
dismissed from consideration. Tbcre is only one such enter- 
prise that I know of which has succeeded and is of any impor- 
tance and for many reasons none such is ever likely to succeed 
again, t>r indeed to bo attempted.” 

Paragraph 3. — “ Their construction is fully described in printed 
report.s of 1875-7G-77, and my painful experiences therein 
stated would, I imagine, deter any District Officer from attempt- 
ing to imitate the operation, even were it now possible to do 
so. I returned to Ferozeporo in 1880 to find the irrigation 
system in daugci' of 'collapse, but succeeded then in renewing 
and extending it, and I devised the existing system ofmainte-' 
nance before Heft the District in 1882, as described in a I’eport 
of that year.” 

Paragraph 4. — “ The method was, after all, but a makeshift; it has 
had its day ; and the time has come for arresting the summer 
floods by weirs, and for distributing them scientifically over 
the country to afford a duty of 200 acres to the cusec instead 
of th (5 30 or 40 acres which is the average of inundatioUt 
canals.” 
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Paragraph 5. — “ In no eoinincrcial enterprise can ' anything be 
achieved unless risk is taken.” 

5. Mr. Wilson*s Evidence. — Mr. J. Wilson, Settlement Commissioner, 
in his memorandum, stated : — 

Paragraph 22.—“ lam not in favour of encouraging private persomsto 
construct further canals. Experience shows that their manage- 
ment is rarely satisfactoiy and that it is much better in the 
interests of the land-owners that Government should make 
the canals and have complete control over them. I should 
encourage the construction of a private canal only where I 
despaired of getting Government to construct it within a 
reasonable time, and then only oh condition that' Government 
should have full power to stop in aiid assume the management 
whenever it thought proper.” 

6. Sutlej Valley Project^ 1911 . — Mr. Schonemann, in the Project for 
utilising the Sutlej Valley waters prepared by him, dated 23rd March 1911, 
dealt with the question of the Grey Canals, and the following is quoted from 
his report : — 

Paragraph 58.- — “ Moreover a glance at the plana will show that the 
alignment of the existing Perozepore canals is shockingly bad 
and incompatible with efficiency. They wiggle about in close 
proximity to each other in absolutely idiotic fashion, and cannot 
possibly irrigate economically or efficiently. The whole of the 
tract in question can bast be irrigated by a system of distri- 
butaries off-taking fi-oni the Harike perennial canal or from a 
’ branch of it.” 

Pa/ragraph 59. — “The alignment and -formation of the Grey Canals is 
so defective that it will probably be' hardly consistent with 
scientific engineering to retain or toiitilise any appreciable por- 
tion of their chaimms under this Project. For the purposes of 
this preliminary report, anyhow, it will be safer to assume this, 
and to treat the tract commanded by these canals, on the right 
of the proposed alignment of the Harike Left Canal, as a 
tabula rasa for purposes of design and estimate. I have marked 
on Plan No. 38, in broken red lines, the alignment of n 
' system ‘^f distributaries which may suitably supersede the 
Grey Canals to the right of the proposed Harike Canal align- 
ment and I have allowed for the cost of this arrangement in my 
estimate.” 

“ The Grey Canals to the left of the Harike Canal alignment will not ' 
be affected by the latter canal ; but if water can be made avail- 
able for the purpose from the Sirhind Canal, it -would be well 
to tack the irrigation of this tract, also on to a branch of that 
canal, off-taking somewhere near Jagraon. Failing that, the 
whole of the Grey Canals tract to the left of the proposed' 
Harike Canal may best be irrigated by a single inundation 
canal flowing along the •\vell-defined ridge that lies between the 
two Ferozepore-LudhianaoRoads." 

Attached as appendices are copies of— 

Letter No. 741 of IGth Februaiy 1911 from the Deputy Commissioner, 
Ferozepore. - (Appendix D 7.) 

Note by Mr. Herdon, Superintendent, Grey Canals, dated 7th February 
1911. (Appendix D 7.) 

Note by Mr. Currie, Settlement Officer, Ferozepore, dated .13th Feb- 
ruary 1911. '../Appendix!) 8.) 



^ Mr. Carrie s Report. — The special report by Mr. Currie, Settle- 
ment Officer, Ferozepbre, dated 8tb hTovember '1913, deals* at length with the-' 
history and condition of the canals at the. time of settlement, it is printed up- 
with reviews oil it as proceedings No. 8 - 42 ; April''l916, Ifile 13 ' . 

‘ ‘ I 

Some of the more iiertinent paragraphs are attached as ' {Appendix. . 
t ' JD 8). 

’ ' ' Fagarft opinion, 1914. — Mr. Fagan, Cora’niissidaer, Jnl*. 

review of Mr. Currie's report expressed himself as ' 
follows : — ’ , 

“Though the system has undoubtedly been productive of considerable 
economic benefit, more especially in its earlier stages, it has 
had to pay the usual penalty for an unscientific alignment of 
main channels, namely, excessive silting and damage to soil 
arising from want of control over excess supplies when such 
enter the canals.” . , 

“ But on the whole Mr. Currie’s conclusion that the canals are in a 
very unsatisfactory condition must I fear be accepted, while the 
view given in Chapter III of the report (paragraphs 15 to 18 
in Appendix D) of the present general condition of the tract 
served by them is I think an accurate one.” 

“Mr. Currie gives solid reasons against the suggestion which has 
' been made that the Government should acquire the canals 

and manage them through the agency of the Irrigation Depart- 
ment. They are many and weighty and the idea may I think 
be dismissed without further discussion here.” 

, “ It is abundantly clear that if the canals are to be iihprovcd or in- 

deed oven ijay their way, more income must be obtained, and. 
for this object an immediate moderate enhancqmeut of the 
ahian'i is clearly not only defensible but eminentlv desir- 
able.” 

9. The Zamindars* opinion. — The opinion of the Zaniindars them-' 
•selves i;egarding the canals is bc.st shown by the copy of one of the petitions 
received (Appendix D 9). It will be seen that they desire a supply of water 
arid are imbued with the co-operative spirit in its broadest sense in desiring to 
g.^t a better supply for irrigation at'the Sirhind Canal rates to the benefit of 
themselves, and Government. 

* I , ' * ‘ 

:: . The Deputy Commissionei*, Forozepore, in his No. 861, dated 31st May 

1882, informed the Superintending Engineer, Sirhind Canal, that from enquiries' 
made frtm 25 villages, 2.} villages were prepai-ed to take water from the 
Sirhind Canal and pay the full water rates. 

10. Opinion of the Superintendent, Grey Cana/s. -The .opinion of 
the Superintendent, Gre.y Canals, regarding the eight can ds affected- by the 
Sutlej Dam Project is given in his No. 270 of 22nd November 1916. '•Appen- 
dix D 10). 

, 11 . General opinion. — The writer has hesitated to give his opinion on 
the existing state of the Grey Canals and the tract effected 'thereby ; but it is 
believed that the above will convince anyone of the unsatisfactory state of 
affairs that exists ; doubtless Government has recently sanctioned a considerable 
annual grant for 5 years, about 2a- lacs in all, to improve the canals, but when 
they wore built admittedly as a makeshift, on fundn'mentallv unsound lines ,lrom 
an engineering point of view, nothing will, put matters right except a raidicar 
scrapping of all the channels which run in the drainages and the substitution of 
branches and difllributarie.s on the ridges leaving the present channels in the' 
drainages to. act as such. 



12. Drainages blocked. — Late in the year 1918 the Local 'Govern- 
ment constituted a Drainage Board to deal with the question of water-loggpng 
and obstructed drainages. On the Uppei’ Bari Doab Canal a special Dmiqage 
Division has been formed to remedy the evil of blocked drainages in that tract 
and it would appear that a similar policy is required in this tract. 

13. Malaria. — A. reference to th6 Reports on Malaria in the'Punjab, 
191 4 and 1915, will shew that the spleen index of children in the schools in 1914 
was 66’5% at Jalalabad in the Grey Canal tract and"! 5 '9% for the whole District 
of Ferozepore, a great portion of which is in the high bar land. In the Amritsar 
District 43 ‘4% was tlie highest individual figure and 10 ' 3 % the figure for the 
whole District. 

14. The change of , administration. — ^The tcnuiu- of all that has been 
written is that a change in administration would not bo acceptable to the Zamin 
dars, that the canals belong to the Zamindars and that Government zhould not 
interfere with their rights, but the conditions under which permission was gfiven 
to construct the canals appears to have been lost sight of and a reference should 
be made to the orders of Government in Secretary, Civil Department's N^o. 1411 
of 4th October 1875. 

A translation of the original agreement signed by the Zamindars of each 
village when the canals were constructed is attached (Appendix D ll). Para- 
graph 15 clearly and specifically lays down that they shall have no cause for 
complaint if Government stops irrigation. Paras. I !) and 20 give Government 
full power to carry out its wishes and the Zamindars place themselves entirely 
at Government’s pleasure in dealing with the canals. 

Doubtless the canals themselves as they exist are the property of the 
Zamindars, no one would deny this, but the water is the property of the 
Supreme Government and little if any weight appears to have been given 
to the fact that the Zamindars have enjoyed the free use of the water, only 
having had to incur the labour and expenditure involved in getting the water 
on to the fields. Their land revenue h^ been increased as is the case when irri- 
gation is done from wells. Compensation is not paid to Zamindars for wells 
thrown out of use by the'introduotion of canal irrigation. 

It is worthy of note that these canals were constructed after the Canal 
Act VIII of 1873 had been passed which enacted that the whole of j;he waters 
of the Punjab rivers were vested in the Government. 

There appears no legal or equitable reason why. Government should not 
-construct a scientifically sound canal and series of distributaries through the 
tract as it does elsewhere and charge the .normal water-rates as levied on the 
Kharif channels of the Sirhind Canal. 

If it was tbuiid that any lengths of existing channels could be utilised, 
•and they would be veiy few, probably only the smaller channels, the land in 
which they ran would be acquired, but it would he practically impossible to 
pay compensation for the earthwork, etc., of the channel as there would be 
no reasonable method of determining the persons entitled to compensation and 
their, share in it. 

If, when the Government had completed the system, it felt that the 
Zamindars should have been compensated, had it been possible, as an act of 
grace, it could benefit the Zamindars of the tract by making a grant to construct 
pacca roads in the area or giving some such similar material benefit, which all' 
would enjoy. 

If Government were to replace the existing canals and introduce a drain- 
age scheme, it is probable that greater lengths of channels would be taken 
up as drains than for irrigating channels. 

15. Proposals under the Sutlej Dam Project. — In view of th® accept- 
ance by Government of the opinions expressed of the undesirability of interfer- 
ing, the Sutlej Dam Project only pi’ovides for the most economical feedci- 
channel from the Lower Sirhind Canal Main Line, which will conu'ect up and 
supply Ihe head reaches of the existing tanals, so as to prevent their being 

/ affected by further abstraction of water from the Sutlej. The Zamindars have 
no legal claim according to their agreement but the -arrangement is made to 
prevent economic loss. ' - ' • » . - 
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Appendix D-l .gives the Hydraulic, data, of the head reaphep ,of..th&. 
canals. • ■ ■ . ’ ' ' ' 

Appendix D-2 gives the' dates of opening and ' closing the -' canals for ’ tlid 
10 years 1900*1916. ■ 

, Appendix D-3 ^fives an abstract of the earliest and latest dates of opening 
and closing of the canals. ; 

16. Dates of opening and closing of the canals. — It Avill be' hotcc^ 

that the mean dates of the first and last canals to open are the 1 5th. of May ant! 
the 6th June respectively. The mean date of the canals opening taken as a 
whole is 25th May. . * « ’ 

The discharge at Bhakra two days before the opening of 'the . canals is' 
gpven in cusecs. It is not understood why the opening was so late in the;' year 
1915-16 with such a high discharge in the river. 

The figures for the three years 1912-14 appear to he vci y concordant 
giving an average of 16,000 cusecs which is near the discharge of 19,000 cusecs, 
the average of the last 6 years at Bhakra on May 25th, the mean date of opening. 

The mean dates of the first. and last canals closing is September 8tli and 
4th October respectively. The mean date of the canals closing taken as a 
W'hole is 2 1st September when the average discharge at Bhakra for the last 
6 years is 22,000 cusecs. These canals have not on the average been able. to 
got a supply before the supply at Bhakra rose to 19,000 cusecs, or after it fell 
below 22,000 cusecs. It will bo noted, that a larger supply is required in the . 
autumn to run the canals as their beds ai’C then silted. 

- ‘ I r • 

17. ' Working of the canals when supplied from above a weir. — With 
a weir across tho river the Lower Sirhind Canal will be able to pass water into* 
the Grey Canal system, through the proposed Grey Canal Feeder, as soon a}j. 
any supply is surplus above the rcquireinonts of the perennial channels of the 
whole yirhind system. . The total caipacity of tho whole system including, tlm 
Grey Canals is 19,759 cusecs which is about tho amount which .when 
running m the river c-in only just run these canals as inundation canals with 
a low supply. 

There will,- therefore, bo no difficulty about tho rights of the Grey cjaiial - 
irrigators being interfered with by the construction of the Sutlej Dam Project 
so far as the dates of counnencement and cos.sation of flow are concerned. 

The condition as to their supply will be, that so long as or ns soon ns the 
normal flow of the river apart from storage is less than the demand for tho 
perennial channels of the Upper and Lower Sirhind system, no water will be 
available for use in the Grey Canal Feeder. , 

Tho demand in tho system at the time of opening will be much less than 
its full capacity and the Grey Canals will materially benefit in being able to get 
an earlier and assured supply. 

1 8. Areas irrigated . — ^The details regarding the maximum and minimunv ' 

area of irrigation porlbrnied by the whole of the Grey Canals in the 1,0 years 
period 1899—1910 arc e.xtractcd from Mr. Currie's report and given in Appen-, 
dix D-4. • . . ’ 

It has been found' that thei’o were discrepancies in the figures in' tho 
statements in Mr. Currie’s report, but what is noticeable is the enorihoqs 
fluctuation in irrigated area between tho minimum year 1910-li, 97,201 acres 
and the maximum year 1906-07, 270,340 acres. , *;• 

Since ho woto his report the . statistics and returns of .irrigation bayo 
boon more reliable as they Jiave been maintained on lines laid, down ty 
him The figures for tho eight canals efleeted by this Project have been 
obtained from tho Grey -Canal Office, and the corresponding figures for the' 5; 
yoq.r period available, liave been added under those of Mr.' Currie for the tei'r 
year period, in Appendix D-4. * • ' 
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.. 19. , , Qaties. — The annual full supply factor at the canal heads has been 
worked out arid it shews the wonderfully low figure of' 23 and 36 acres of irriga- 
tion per cusec of capacity or full supply in the worst and best years respeotivelyi 
There is no record ^ discharges utilised so that it is inipo.ssible to estimate the. 
actual duty on the water used. • 


The original figures of areas irrigated by the canals in- both crops 
obtained from the Grey Canals Office and abstracted are given in Appendices 
©■“Svand 6. . , ' 

The average areas sown on the eight canals affected by the project- are-^ 

Kharif 35,701 acres and Habi 23, *274 acres. Total 58,975 acres, 8S'Z 
per cent, of the crops sown being matured. The full supply factor for the area 
of both crops is 27*4 acres per cusec capacity or lower than the lowest figure 
quoted by Colonel Grey to the Irrigation Commission. . ■ 


20. Supply now to he provided^ — The working of the canals being so 
irregular, it will be unnecessary to provide for a supply from, the Lower Sirhind 
Canal equal to their reputed full supply of 2,148 eusecs. A capacity of 1,000 
cusecs has been provided for in the Main Line lower for the Grey Canal Feeder. 
The Feeder itself has been designed to carry that supply and. permit of a 50 
per cent. exce.ss being pass"d down when i'equired and available. It is very 
seldom that the Main Line of a canal runs absolutely full supply 'and it costs 
little more to make the Feeder carry an extra supply, whereas to increase the 
capacity of the Main Line would be veiy costly as it is a -lined <M)annel. 

21. Alignment of the Feeder. — The B'eeder will take off the tail of • 
the Main Line fjpper at the Sidhwan-Jagraon, Road crossing near Sidhwan, 
and thence run straight ^to the Kingwah Canal; which it will meet about mile 3^. 
The Kingwah will be enlarged from mile 3^ to -mile 7, where the Feeder leaves 
its alignment and joins the Aghawah at mile 4 abbve the regulator. From this 
Jjoipt. onwards the Feeder will follow the alignment of the lower canals, escapes 

'^■‘^arid old arms of the river, until at 36 mile? from the Head at Sidhwan, it reaches 
the head of the Mayawah, 

22. Estimated costs. — The construction of the Feeder presents uo- 
difficulties. The cost of acquiring the land occupied by the new' reaches and 
phe old' lengths utilised in linking up their head reaches has been provided for. 

The total estimated cost is — 


Cost of Feeder direct and indirect 
Share of the cost of the Main lane 
Ditto Headworks 

Making a total cost of 


: . 12,35,931 
■■■ 4,73,000 
8,31,000 


25,40,231 

Of the amount Es. 12,35,931, Rs. 9,90,172 is for I. — ^Works. - For this-, 
expenditure the canals- will get an assured supply of 1,000 cusecs. 

‘ ' 23. Irrigation provided. — The irrigation provided for is 1,000 cusecs x 

70 full supply factor = 70,000 acres, against a mean total of 58,000 acres sown 
for the last five years. See Appendix D 5. 

tkOTS.'- The Kharif Im'^lion on thp Sirhind Canal Kharif nistributaries .allovrod for -in remodelling is 16'6 
^fcent nithaiuUauppIrfactoroffO^ This ironld in the case of tiieso canals with 425, (XC acres gross a'r^ within 

urigalion limits give a kharif area of^^-|^^= 70,833 say 70,000 acres. No consideration is 'given to the Rabi 5 isti 

watorin'gs which with a controlled supply would amo'nt to as much as the Kharif area. ' " 


. -This ,58.000 acres is the total area irrigated on all the eight canals. The 
^lils of some of these canals pass under the iiullej Navigation Channel of the- 
existing Sirhind- Cunal and the irrigatioh below this Channel will be cut off from 
these canals and supplied from distributaries to be constructed, fi'om the Sutleji 
Navigation Channel, to take up the irrigation south-west of 'that clmnnel. 
The area of irrigation thus cut off is small. i 
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24. Revenue, — The revenue to be realised per acre irrig'ated accorclingf-* 

to Financial Cominissiouer's Note, dated 24th November 1917, will be Direct. 
Es. r25, Tndircct ‘75, Total Rs. 2. ' ’ 

Worldngf expenses arc taken to be Re. 1 per acre as for the .rest of the 
Project. , ■ , 

The net profit will be Re. 1 per acre or Rs. 70,000 on the capitah 
sunk of Rs. 25,40,231 or 2‘76 per cent., making it an unproductive work. 

25. Benefits.— Tha irrigatoj-s will benefit in that they will get a much 
more regular supply of water and over the whole period of flow probably a 
greatei- quantity of water, but the ineftioiency of the distribution system will 
not be improved and the trouble of water-logging and increase of kallar will 
still continue as at present. 

This arrangement for supplying the Grey Canals from above a weir is 
tlie most suitable and economical that can be made without interfering with 
the existing canals. Any further improvement would necessitate abandoning- 
the whole system as it exists at present. ' ^ 

«• , .w ^“'7' '■'’P.f—.K'MJ- bo that before the Project is ooi-ricd info, 
oftect, that a statesmanlike view will bo taken of the case and it will be decided 
to do the best that can be done for the tract by replacing the proposed Feeder- 
by a branch, which after meeting the Kingwah Canal, will follow its alignment 
to near Jalalabad and then follow the ridge of the country to near Zira throw- 
ing off distributaries along suitable alignments, without regard to existing 
channels. ^ 

This will distribute the irrigation . equally over the whole tract, as com- 
plete command is obtained. The unsatisfactory condition which exists now of 
the low-lying villages getting an abnormally high intensity of irrigation and. 
high villages little or nothing, will be removed. 

In the folio of plans of the Lower Sirhind Canal is a 1 inch to 1 mile 
tracing which shows by distinctive colouring the intensity of irrigation in 
each village. A glance at this plan at once makes the present uneoual 
distribution of irrigation evident. 

The total length of channel required in the tract would be wery ^inuch 
lessened and the increase in cost over the scheme for this tract as estimated 
Avould not be .so very great, ns in place of the Feeder 3G miles long, a branch 
of slightly less length would be required Avith the necessary distributarie.s. 
The shorter branch on the ridge would go through more valuable land 
and require more bridges, and not huA'c the benefit of utilising existing channels 
in certain reaches, so that the cost of the two may be assumed to be the same. 

The extra cost involved would then only be that of distributaries. TJm 
gross area North of the Sutlej Navigation Channel is 425,000 acres and 
assuming that the cost of distributaries Avould bo Rs. 3 per acre gross as elsewhere- 
in the Project. 

The extra cost for Avorks AA^ould be Rs. 4,25,000 x 3 = Rs, 12,75,000- 
The total extra cost Direct and Indirect by proportion from the figures of the 
Feeder as estimated Avould bo : — 

12,75,000 X • = Rs. 15,91,453. 

The total cost AA’ould then bo 

Rs. 25,40,231-4-15,91,458= Rs. 41,31,684. 

This would giA'o the most perfect scheme possible in accordance With tho- 
present state of irrigation science. 

The actual area irrigated and reA'enue to be obtained can be taken from- 
the analogy of the Sirhind Canal Kharif distributaries and can therefore be. 
estimated to a nicety. 

The full supply factor of the Sirhind Canal Kharif distributaries AAdiich 
irrigate in a trace of similar rainfall is 42 acres Kharif, 56 acres Rabi first. ’ 
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■watering, and this would give 42,000 acres Kharif and 50,000 acres Rabi 
irrigation. Total 98,000 acres on a gross area of - 425,000 or aii intensity of 2.3 
per cent, assuming that the full supply was restricted to ] ,000 eusecs. 

The direct i-evenue that would be received according to tlie figure.? in 
the Chief Engineer’s No. 127-B. I., dated .5th February 1918, would be: — 

Ks. 

Khaiif ... ... ... ' 42,000 X .1-8 = 2,01,000 

UaW ... ... ... 56,000 x- rc= 89,000 


2,91,200 

The indirect revenue at 75 per acre would bo : — 

98,000 X 7.5=- 7.1,500 


Gross Reven'io ... .1,04,700 • 

Deduct . — ‘WoikhiB expenses 98,000 acres at Re. 1 per ncro ... 98,000 

' Net revenue ... 2,00,700 

The return on the capital co.st would be — 

2,00,700 

= 0'45 pur cent. 

41,31,084 

This schonie, although involving a gi’eater capital cost, would also give 
-financial return which would bring it into the class of Productive works. 

The condition of the tract would not only improve but be saved Trom 
further deterioration, and the health and tvelfarc of the inhal>ilants woijld bo 
materially benefited. 

H. W. NICHOLSON, 

T).SC., A.M.I.C.E., 

Executive Engineer, Project Division, 

' SirlUncl-Oamd. 
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SUTLEJ DAM PROJECT. 

LOWER SIRHIND OANAL. 


ABSTRACT OF COST OF AUWAL HEADWORKS. 


A.— DIRECT CHARGES. 


I. — Worka. — 

1. — Headworks . — . 

A. — Prcliininaiy 

B. — Land 

C. — Worka.— 

Training Works 
Weir and Sluices 
K. — Buildings 
M. — Plantations 

O. — jUiscellaneous 

P. — ^Maintenance 

Q. — Losses on Stock 

6. Special Tools and -Plant (heavy) 


.. 11,56,744 
. 27,81,143 


Total I, — Works (Headwovka) 


Rs. 

87,000 

11.20,307 


39,36,887 

2.19.000 

75.000 
67,920 

1.25.000 

20.000 


56,61,114 

13,90,111 


Total I,— Works 


II. — ^Establishment, 12 per cent. ... 

III. — ^Toola and Plant (ordinary), 1^ per cent. ... 

IV. — Sn.spcnse Account ... ... 

V. — Receipts on Capital Account ... 


Total A. — Direct Charges 
B.— INDIRECT CHARGES. 

VI. — (23) CapiUtlizatioM of abatement of Laud Revenue 

(25) Leave and Pension Allowance 14 per cent, of Eslnblislnnent ... 


Total B.— Indirect Charges 


Total Direct and Indirect Charges 


VII. — Simple lntcrc.st charges during con.slruclion 

Dcult sitli for (lie Project as a trliolo m tlio Orncral Itcport, Volume I. 


70 , 41,225 

8,44,947 

1,05,618 

2,00,000 

6,95,056 


74 , 96,734 

75,675 

1,18,293 


1 , 93,968 


76 , 90,702 
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SUTLEJ DAM PROJECT. 

LOWER SIR HIND CANAL. 

HEADWORKS.' 

A.— PReUMINARY. 
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SUTLEJ DAM PROJECT. 

LOWER SIBHIND CANAL. 

HEADWORKS. 

C.— WORKS. 


RIVER TRAINING WORKS. 



Amount. 

Total. 

(A.S DETAILED ESTIMATES.) 

Upstiieam Leit Maeginal Bund — 



Rs. 

Hr, 

Regulator for Gudlta Naln Diversion 

... 

... 

• •• 1 

j 

29,067 


Earthwork of Biulha Nnla Diveision 


... 

•' 

1,20,861 

• 

.Marginal ilund 


* » 


2.37,825 

3,94,353 

Ui'STiiEAM Lei r Guide B v.vk 

... 

»» » 

... 

I 

i 

2,29.490 

IJlVSTREAMRlI/IICSl’Uit 

• « • 

... 

* . » 

I 

1,12,762 

Upstiieam Rioirr Guide Bank 

1 

• « • 

... 

* » • 

I 

79,296 

1 

j Up-stream Itioni' Flank Kmuankment ..4 


• • t 

• •• 1 

• • • 

29.89'8- 

Dow.\.stream Guidb Banks— 

' 

» • 




Left 


... 

... j 

1 

j 61,221 


Right 


••• 

*■' i 

01,221 

1,22,442 

Downstream Spurs — 






Right Spur 

• • • 

• • ■ 

... 

63,852 

i ■ ■ 

Loft .Spur 

• • • 

« « • 

... 

53,852 

1 

.Shank of Right Spur ... 

• • • 

• • • 

• » . 

40,744 


.Shank of Left Spur ... 


« » • 

• • • 

7,484 

1,55,932 

j 

Downstream Leit Maroinai.Bund 

• • • 

• • ■ 

... 

* « • 

1 

31,001 


Total River Training Works 


11,5.5,774 
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SUtiLEJ DAM PROJECT. 

LOWER SIliHIND OaML. 

. HEADWORKS. 

C. -WORKS. 


WEIR AND UNDERSLTJICES. 


Rs. 

(As DETAILED ESTIMATES.) 


s 

Undersluices, Left Flank and half Bay ... ... ... ■ ••• 

... 

61,938 

Undersluices, seven Bays and seven Piers 

... 

1,44,180 

Weir Right Flank and half Bay 

* 

... 

90,369 

Weir 26 Bays. ... ... «... 

... 

8.17,310 

Extra for 2 No. 12' Piers and Divide Walls 

... 

22,420 

Extra for 3 No. 12' Piers without Di\ndo Wall 

... 

14,660 

Left Flank Divide Wall, Fish Ladder and Pocket Floor witli Half Spans of Undersluices 
and W®!*^ ••• *•• ••• ••• ••• 

3,66,984 

Bight Flank Divide Wall and Fish Ladder with two Half Spans of Weir ... 

a*. 

1,00,062 

Extra Protection to four Right Flank Baj'S of AVeir Downstream 

••• 

8,424 

Gates and Gearing 21,120 s. ft. 


8,44,800 

Road Bridge Rs. 2,76,480 ... 

... 

not included 

Pumping 

... 

1,00,000 

Earthwork (above Pacca Work over whole AVeir and Undersluices) 

... 

70,000 

( , 

« 

• Ring Bunds and Biyer Diversion AVorks... 

... 

50,000 

, Unforeseen including Damage by Floods 

M 

1,00,000 

Total Weib and UNDEnsLUic&s' 


27,81,143 
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SUTLEJ DAM PROJECT. 


LOAVER SIRHIND CANAL. 


HEADWORK8. 
K.— BUILDINGS 


Total cost o£ Pemauont Buildings 

Rs. 

1,92,000 

Total cost of Temporary Buildings 

27,000 

Note.— As statoment tor ilio whole Lower Sirliind Canal under K.— lJuildings. 


Total 

2,19,000 

HEADWORKS. 

• 

M.— PLANTATION. 


Avenue 25 miles, nt Rs. 100 u mile 

Rs. 

2,500 

12‘5 miles Up and Downstream Bunds. 


Plantiition 2,.500 rtcrc.s, ntRs. 25 per acre 

62,500 

iSlalion .Site, lump sum 

1*0,000 

Total 

75,000 

HEADWORKS. 

r 

O.— MISCELLANEOUS. 

* 

Boundary pillars, 3G miles, at every ,500 feet and 10 per cent, for curves at Rs. G each, 
per mile Rs. 120, 

Rs. 

4,320 

Distance marks,- 10 miles, at every 1,000 fCot, Rs. 20 each, per mile Rs. 100 

1,600 

Dininago of bunds, 10 miles, at every 1,000 feet SO N^os. nt Rs. 120 cacli 

9,600 

Bench Marks, 8 Nos, at Rs, 50 each 

400 

Fencing Canal Station 

15,000 

Expcriinejits 

15,000 

) 

Conservancy ... ... ... ••• • 

12,000 

Unforeseen ... ... ... ••• ... , . 

• 10,000 

ToU'l 

(17,0*20 
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SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 

HEADWORKS. 

P.~MAINTENANCE. 

In tljc Revised Project for the UpiJcr Clicniib Cnnnl, the provision for .Mninlennncu on Rs, 
Ileadworks was 1 '8 per coni, of the total of C. Works and K. Buildings. For tlio Lower 
BariDonb, the provision was 2‘8 percent, of the saino he.sds., 

TIic provision forC. WovIm .md K. Buildinj's for these Hcadworks is 41.^ lakhs 
2'5 per cent, of wliieh isRs. 1,03, 7 .'50. 

Provision made, saj' ... ... ... ... ... ... 1,2.5,000 


HEADWORKS. 

Q.— LOSSES ON STOCK. 


Losi,o.s on Stock — Luinpsiiin... 

... 

Rs. 

20,000 

HEADWORKS. 



I. S.— SPECIAL TOOLS AND PLANT. 



ij/tJiiT’.fiys. 

Amount. 

Total. 

Jjiltral to Jlcadnvrlv, 21 milcf , — 

Ra. 

llB. 

Cost of connection at AjUwal Station — Lump auiii 

8,000 


Pevroaneut-way 2l miles laid at R.s. 30,000 per iiiilo ... ... 

0,30,000 


Bridge over lludlia Nala, 30 feet water-way, at Rs. 400 per fool 

12,000 


This Railway will bo required pernuuiently Jis in Iho case of all oilier Head* | 
works, if handed over to Railway Company or worked ns a Bmnch Line the 
credit to Capital Account would* be 21 x 20,000 >= 4,20,000 Rupees, 

Share of cost of Railway Lino to Nnlagarh Quarric.s from Ghnnauli. 

Total Cost 10 miles at Rs. 30,000 per mile = Ra. 3,00,000 debited to 
this head Rs. 1,75,000. 

1,75,000 

8,25.000 

Tlio lialnncc IIs. I,25,0>>0 goes to the Upper Sirliin'l Canal, Patiala- Knilhal Feeder. 



Special Took and Plant {heavy). 



The provision for special Tools and I’lnnt (heavy) is made at the rate 
of 10 per cent of tot.sl I. — Works, Head works, Rs. 50,51,1 14 ... 


5,65,111 

: Total I. 5.— Special Tools and Plant 

\ 

13,90,111 


HEADWORKS. 
II.— ESTABLISHMENT. 


The provision of Establishment is made at the rate of 12 percent, of total I. — Woi'ks, 
Rs. 70.41,225. 
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SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


HEADWORKS. 

III.— TOOLS AND PLANT (ORDINARY). 

Rs. 

'J’hc provision for III.— Tools nnd Plant is made at the rate of li per cent of total I.— 1,05,618 

\VorIc8,Ra. 70,41.225. 

HEADWORKS. 

IV.— SUSPENSE ACCOUNT. 


Tins' Oguve i** fixed from consideration of .suspense on the Uupnr Head works at 


Rs. 

2,00,000 


HEADWORKS. 

V.— RECEIPTS ON CAPITAL ACCOUNT. 


R.S. 

A credit on account of llcccipt.s on Capital Account is made at the rate of 60 per coni, of c,9,5 05G 
1. (5) Special Tools and Plant, R*!. 13,00.111 


HEADWORKS 

VI.— (23) CAPITALIZATION OF ABATEMENT OF LAND REVENUE. 


..... ......... 

Ludhiana Dhlrict. 

Amount. 

Bs, 

Total, 

R.s. 

Chain land, 60 ncrea at Re. 1-5-5 per aero 

80 


Ihvrani land, 2,482 acres at Re. 1-1-0 per acre 

2,637 


.luuglo land, 4,952 acres at Re. 0-1-0 per acre .... ... 

310 


' Annual Revenue Total ' ... 



Nora.— CipUaliznlion ol fAtiil Itcvcnuo i’5 years’ purclin'c, I’. tV. P. Code, Volume II, para, 1720. 



Capitalized 25 x 3,027 

• •• 

75.675 


HEADWORKS. . 

‘ 4 ' 

VI.— (25) LEAVE AND PENSION ALLOWANCE." 


The provision for “VI (26) Leave and Pension Allownnco i.s inadc at tiicrato of 14 per cent, 
of Rstablishment, Rs. 8,44,047. • .... ■ : - 


Us. 


1,18,203 
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SUTLEJ DAM 

LOWER SIRHINl) 

ABSTRACT OF COST OF MAIN LINE 



Main line 


A.— OiBEor Ceasoss. 

I— (2) Main Canal and Branches— 

A. — Preliminary ... ... ... 

B. — r.and ... ., 

D. — Regulators 

E. — Falls and Weirs ... ... 

F. — River and Hill Torrent Works 

F. 1. -Other Cross Drainage Works 

G. — Bridges 

G. 1.— Canal Crossings 

H. — Escapes 

J. -Mills 

K. — Buildings 

L. — Earthwork .,. ... 

L. 1.— lining 

M. — Plantation ... ... ... 

N. — Tanks and Reservoirs ... ..." 

O. — MisceUaneous ... ... 

P. — Maintenance ... 

Q. — Losses on Stock 

Total Main Canal and Branches 

(5) Distributaries ... ... 

(4) Drainage and Protection Works 

(6) Special Tools and Plant ... ... 

Total of I.— Works 
H— Establishment, 12 per cent. 

HI— Tools and Plant (ordinary), IJ per cent. 

IV— Suspense Account ... 

Total 

V— Receipts on Capital Account 

Total A.— Dirsot Charges 

B,— iNDIKEOr COABOES. 

VI— (23) Capitalization ol Abatement [of .Land 

Revenue. "■ ' 

(25) Leave and Pension Allowance, 14 per 
cent. 

Total B. — Indirect Charges ’ 

Total Direct and Indirect Chr- rges ... 
'’^“Simple Interest during Construction ... i 


3,250 

1,53,069 

4,27,764 

SB,1?C 

1,30,868 


7,T9,616 

18,92,000 

8,900 


Grey Canals. 

Main Line 
Lower. 

3 4 

Rs. 

Rs. 

14,000 

10,625 

3,69,675 

6,20,166 

42,163 

1,35,701 

37,000 

... 

... 

22,470 

1,11,805 

3,60,800 

... 

31,Gl>S 

••• 

... 

69,250 

2,74,509 

23,04,803 

... 

36,47,200 

6,100 

. 

80,025 

84,020 

67,070 

75,000 

97,500 

6,000 

8,000 


Abohar Abohar- 





9,90,172 

1,18,821 

14,853 

20,000 


4,08,291 


12,35,931 


2,550 

1,17,519 

61,813 


1,33,750 

1,60,078 

7,01,840 

6,876. 



Dealt with for tho Project ns a whole 
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PROJECT. 

CANAL. 


BRANCHES AND DISTRIBUTARIES. 


/ A Q\ Roliri Chataula BKalii 

(A-9) Bikat 

Feeder. Distributaries. Feed 


Bikaner 


Bikaner - Bikaner j Bhatinda Total of I^n-or 

Brancbes. Dislribuuriee. Sir^d Canal Item. 

Altorations. Alterations. System. 
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SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANAL. 


2.— .MAIN CANAL AND BRANCHES. 

A— PRELIMINARY. 


MAIN LINE UPPER. . 

Slinrt- of cost of preparation of the original Project 
Sun eying and Lining out 9 miles at Rs. 100 per mile 
Clearing Boundaiy Ronds 9 „ Rs. 150 


MiUN LINE LOWER. 

Shnie of cost of preparation of the original Project 
Surveying and Lining out 181 miles at Rs. JOO per mile 
Clearing Boundniy Roads 181 Rs. 150 


GREY CANALS FEEDER. 


Share of co.st of preparation of the original Project 
Fm'thcr Survey. s prior to construction Lumpsum ... 
Survcj-iug and Lining out JIG miles at Rs. 100 per mile 
Clearing Boundary Ronds 3G ., Rs. 1.50 „• 


ABOHAR-BHA'CINDA FEEDER. 


Share of cost of preparation of the original Project 
Sun-eying and Liningoul 25 miles at Rs. 100 per mile 
Clearing Boundary Roads 25 „ Rs. 150 „ 


PHtIL FEEDER. 

.Shore of cost of preparation of tlm original Project ... 
Surveying aud Lining out G'2 miles at Rs. 100 per mile 
CIcj\ring Boundary Roads G’2 „ Rs. 1.50 „ 


RORI (A-n) FEEDER. 

Sluu»> of cost of prepnrotion of the original Project ... 
Surveying and I.iniiig out 34’4 miles at Rs. 100 per mile 
flouring Boundary Ronds 34-4 „ Rs. 150 „ 


IJIKANER-BHATINDA FEEDER. 

fcjliau-i-r cost of pn-paration of llie original Project ... 

eying and Lining out 40 miles at Rs. 100 per mile . 
dom ing Bonndnrv Ronds 4G „ Rs. 150 „ 


.j • ■. BIKANER BRANCHES. 

ffcO rsu" 

Share of cost of preparation of the original Project ' ... 
Surveying and Lining out Gl’8 miles at Rs. 100 per mile 
Clo.nring Boundary Ronds 6r8 „ Rs. 150 „ 


XoTt.— M.nn Biaceb 
renter [IntDcli 

Tout 


... M-n mitc'. 

... ^ 

Cl'S ' ■■ 


Amount. 

Rs. 

1,000 

900 

1,350 


G,000 

1,850 

2,775 


Nil 

5,000 

.3.000 

.5,400 


4,000 

2,500 

.3,750 


1,000 

C20 

930 


G.OOO 

3,440 

.5,100 


3,000 

4.600 

0,900 


1,000 

0,180 

9,270 


Gp..\\n Total A;~Preli.mixarv 


Total. 

Rs. 


3,250 


10,625 


14,000 


10,250 


2,650 


14,000 


14,500 


16,450 


80,225 




SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANAL. 


2.— WAIN C.\NAL AND BRANCHES. 

B.— LAND. 


MAIN LINE UPPER, 

Amount. 

Rs. 

Ludhiana District . — 

From mile 2 to 8 — 4,000 feet. 

CJmhi land, 25 acres, at Rs, 575 per acre 

14.375 

1,19,250 

Barani „ 530 „ at Rs, 226 „ „ ... 

Total 

1,33,625 

Compulsory acquisition at 1 5 per cent. 

■ 20>44« 

No*it.— Land above mile 2 is included in that for headtrorks. 

' 


' GREY CANAL FEEDER. 

Lvilh'uinn District . — 

Biirani land, 241 acres, at Rs. 225 per acre 

Ferozepore Divlrict . — 

Cliahi land, 284 acres, at Rs. 450 per acre 
BaranI „ 880 „ at Ra. 195 „ „ 


Conipulaoiy acquisition at Rs. 15 per cent. 

Norn.— Rato for Ferozoporc Set is taken Uto same as for Jagraon Bet. 


54,225 


... ! ■ 1,06,300 
... i 1,61,850 

... j 3,21,370 
... 48,205 


MAIN LINE LOWER. 

L'ndhiana District . — 

From mile 8 — 4,000 feet to 18 — 2,500 feet. 

Ciiahi land, 30 acres, at Rs. 575 per acre 
Barani „ 821 „ at Rs. 225 „ 

Ferozepore District . — 

From mile 18 — 2,500 feet to 27 — 3,000 feet. 

Nahri land, 189 acres at Rs. 500 per acre 
Barani „ 607 „ at Ra. 400 „ „ 


Compulsory acqui-sition at Rs. 1 6 per cent. 


ABOIIAU-BHATINDA FEEDER. 
Ferozepore District . — ' 

Mile 0 to 1.8. 

' - Clinhi land, 33 acres, at R.s. 550 per acre ... 

Nahri „ ICO „ at Rs, 500 „ „ ... 

Bai'ani „ 522 „ at Rs. 400 „ „ ... 

PaiidUt Slate . — 
ilile 13 to 20. 

Nahri land, 102 acres, at Rs, 450 per acre ... 
Barani „ 252 „ at Rs. 310 „ ... 

Ludhiana District . — 

Mile 20 to 25. 

Nahri land, 158 acres, at Rs. 400 per acre. . 

Barani „ '112 „ at Rs. 220 ... 


Compulsory acquisition at Rs, 15 per cent, ... ‘ 

Kotk.— Rato oi Patiala State ia assumod as mean of Forozoporo and Ludhiana pistriots. 


■ Carried over 


17,250 

1,84,725 


94,500 

2,42,800 

5,39,275 
80,891 6 



45.900 
• 78,120 


63,200 

24,640 


.5,21,810 

78,272 



17,43,492 









B.-LAND — CONTIXCKO. 



Brought forward 

1 

.\lllOtlllt. 

PHUL FEEDER. 




Ludhiana nietnici . — 




From hcttd to mile 1 — 2,500 feet. 

Nfthri land, 14 acres, at Rs. 400 per acre 
Rarani „ 56 „ „ 220 „ „ 

••• ••• 

, . , 

.5,600 

1.3..320 

XahJia State . — 




From mile ] — 2,500 feet to 0 — 1,000 feet 

Canal Station 

... 215 acres. 
... 50 




265 



Jsaliri land, 53 acres, atlts. 450 per acre 
Bni-ani 212 „ „ 285 „ „ 

• • • • • • 

« • • * • • 

... 

23.8.50 

00,420 


Total 


1,02.190 

CoinpwKovy .acqulHition at Rs. 15 per cent. 

• • • • 

• 

... 

15..329 

Noir. — tiitf ot Xabha State i*i-tUc mean of Ludhiana (Jungle) and Fetoaepore- (T»'h<il N.itli.tiia) 


ROlll (A-9) I'-EEDER. 



• 

Patiala, Nahha and Jind States . — 


• i 

( 


Head to mile 32—1,000 feet. 

I)nr.sni land, 791 acres, at Rs. 220 per acre... 

Naltct „ 329 „ „ ,350 „ ... 

... ' 

; 

... 

1,74,020 
1,1 .5,1 50 

7/ts»ar District . — ^ 




.Mile 32—1 ,000 feel to 34— 2,000 feet, 

liarani land, 156 acre.s, at lls. 80 per acre ... 

Dind in Sij-sa for Divisional Office, Rc.sidcntial buildings, etc. l.ninp f-utn 

12,480 

.5.000 


'J’otul 

... 

3,06,(i50 

■ 

Compul.'.ory neijiii.sition at Rs. 15 per cent. 


... 

4r),oos 


R.'irnni. 

yaliri. 

* 

1 

Rales for Htale.s arc taken uienn of : — 
Ludhiana (Jungle) 

Feiwtpoic (Xiitliaiia) 
llis-s-ar ... , 

... 220 

• •• 

SO 

400 

500 

160* 

j 

Total 

... 650 

1,060 

1 

Mean 

... 220 

350 


rate vf Ilirani land in Fatehahad Tclisit is liaKoI Nahri ia:id. 




'•Total. 

II*:. 

17,43.492 


CiUTipn ovor ... 



22,1.3.('.5!) 
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B.-LAND — CONCLUDED. 



Brought forward 

BHATTNDA-BIKaNER FEEDEll. 


Patiala State.- 


‘ Barani land, 927 acres, nt Bs. 250 per acre ... . 

Nahri „ 232 „ . „ 375 ., „ ... 

Ferozepore District . — 

Barauilivud, 509 acres, atRs. 350 per acre"! .r ,, «, , •, 

Nohn „ 57 „ „ 500 „ J 

■ K : :: 

'lotal 

Compulsory acquisition at Rs. 15 percent. ... 

Notb.— I lato of Patiala State ia mean of Natbana and Fazilka T«h9n4 of Furazapore District. 


Aiuonnt. . Total 
Hs. Rs. 

22,13,659 


2,3 760 
87,000 


1,78,150 

28,500 


20,250 • 

3,750 


6,31,810 


BIKANER BRANCHE!3. 


Ferozepore District . — 


Barani land, Main Branch, GO acres. 

„ „ Border „ 55 „ 

Total ... 115 „ at Rs. 1 50 per acre 

Nahii land. Border Branch, 106 „ at R.s. 250 „ „ 


Hiasar District.- 


Barani land. Main Branch, 152 acres. 
„ „ Border „ 19 „ 


... 371 „ aiBa 80 per aero. 


Bikaner State.-— 


Barani land. Main Branch, 1,368 acrca 
„ „ Border „ 50 „ 

Total ... 1,418 „ at Rs. 10 per acre. 

'I’ot. 

Compulsory acquisition at Rs. 15 per cent. 


13,080 


14,180 
71,610 

10,742 82,352 


Guaxd Totai. B. — Laxd 



29,27,821 


Noib.~ P rovision lias been mado in the detailed c«tiniatc.>i for land for llesHiousos and canal sl.alion, otc., although notahowa 
soparately in tho above ab.stract'; as is done in tho case of the Upiicr Sirliind Oatial; , . > 







■ 5U 


SUTLEJ DAM PROJECT 


LOWER SI H HIND CANA.I 


2.— ItAIN t’.ANAL BRANCHES 

D. -REGULATORS. 


S. D. 

Miles. Feet. 

0 0 

MAIN LINE UPPER. 

Head Regulnlor — 

IG spans of 20 feet, discliargc 0,259 cu-sec.*!. 

Cost ns dctnilod estimate 

Amount. 

Rs. 

Total. 

Rs, 

4,27,764 

42.163 

1,35,701 

a 

/ 

1.02,598 

61,813 

■ 

UREY CANAL FEEDER. 

Head Regulator at Tail of Main Line Upper — 

2 .spaiLs of 20 feet, discharge 1,500 ciiscc.s Us king out 
at R. D. Mile 8—4,000 feet of Main Line Upper. 

Co.sb as detailed estimate 

• 

8 4,000 

.MAIN LINE LOWER. 

Head Regulnlor at Tail of Main Line Upper — 

9 Bay.s of 20 feet each, discharge 8,242 ensecs. 

Cost ns detailed estimate 


0 0 

ABOHAR-BHATINDA FEEDER. 

Head Regulator at 'I'nil of Jtiiiu Line I>owei’— 

1 

5 Bays of 20 feet each, foundations on well.s discharge 
5,132 cu.sec.s. 

Total cost of Head Rcguhilor ns detailed estimate including 
co.st of Aqueduct for Wadhni Dislributniy... J,1C,05C 

Dcchict — cost of Aqueduct taken under G. 1.,., 1.‘J,4.'58 

Cost of Regulator dchitnble to this head 

- 

0 0 

PHUL FEEDER. 

Head Regulator at Tail of Abobar-Blmtinda Feeder — 

4’ Bays of 20 feet each, discharge 3,898 casecs. 

Total cost of Head Regulator as detailed estimate, includ- 
ing cost of Aqueduct for Mari Minor ... 73,G71 

Deduct — cost of Aqueduct taken under G. 1. ... 11,858 

Cost of Regulator dcbitablc to this head 

• « • 

.. . 

1- 1 


Carried over 


r, 70, 029 
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D.— REGULATORS — continued. 


R. 

D. 

Miles 

Feet. 

0 

0 

N. 

28 

4,000 



Broupht forward 
. RORI (A-9) FEEDER. 

Head Regulator at Tail of Pliul Feeder — 

2 spans of 20 feet each, discharge 1,464 cusecs. 

Total cost of Head Regulator as detailed estimate 
including cost of Aqueduct for Bhundar Minor 48,1 17 

Deduct — cost of Aqueduct taken under Q. 1. ... 8,658 

Cost of Regulator debitablo to this head 

Regulating Bridge — 

3 span of 10 feet each, discharge 815 cusecs. 

Cost ns detailed estimate 

BHATTNDA-BIKANER FEBDER. 

Head Regulator at Tail of Phul Feeder 

2 spans of 20 feet each, discharge 2,307 cusecs. 

Cost of Head Itef'ulator aa det/iiled estimate 


BIKANER BRANCHES. 

Bikaner Main Branch — 

Head Regulator at tail of Bhatiuda-Bikauer Feeder. 

2 Lq^’s of 20 feet each, discharge 1,638 cusecs. 

Cost of Head Regulator os per detailed estimate 
0 • Regulating Bridge — 

Cost taken by proportion from Regulating Bridge R.D. 
Mile 28 — 4,000 feet of Ron (A. P.) Feeder. 

Rs, 

Rori Feeder Regulating Bridge ... 22,076 

„ Bridge Upstream ... 12,300 

„ „ Difference ... 9,776 

i,e„ 80 per cenlv over and above the eexst of Bridge, 


Cost of Bridge Upslicam of this 
luting Bridge 

Regu- 

• • • 

Rs. 

11,740 

Add — 80 per cent, for Regulator 


9.392 

Total co.st of Regulating Bridge 

• * • 

21,132 

Regulating Bridge and 7 feet Fall — • 

Cost of Bridge Upstream of Pail 

Add — 80 per cent, for Regulator and Fall 

Rs. 

9,225 

7,380 

Total cost of Regulating- 
Bridge and 7 feet Fall 


16,605 


Amount. I Total 
Rs. I Rs. 

7,70,029 


39,459 


22,076 61,.')3B 


38,516 .88,516 


35,052 


21,132 


Carried, over 


16,605 


72,789 







D:— REGULATORS — COSCLODED. 


■RD. 

• Brought forward 

Miles. Feet. 

BIKANER BRANCHES. — concluded. 


BIKANER BORDER BRANCH. 

0 0 

Head Regulator at tail of Bhatinda-Bikancr Feeder — 


1 Bay of 20 feet, dischai’ge 518 cusecs. 

Cost of Head Regulator as per detailed estunate 

Total Bikaner, Main Branch ...- 

Total Bikaner, Border Branch ... 


- 

ABOHAR BRANCH ALTERATIONS. 

42 3,000 

Head Regulator of Abohar Branch at Daudhar tail of Main 
Line Lower — 

4 spans of 20 feet (Foundations on wellsl discharge 3,074 
cusecs. 

Cost os detailed estimate 

48 635 

Alterations to Lock Entrance of Sutlej Navigation 
Channel as Regulator for Sutlej Navigation Cliauncl 
including lowering cill 1*66 feet . . . Lump sum 

/ 

BHATINDA BRANCH AL'J’ERATIONS. 

0 0 

Head Regulator at Dhipali, tail of Ahohav-Bhatimla Feeler — 


2 Bays of 20 feet each, discliargc 1,200 cusecs. 

Cost of Regulator os detailed 'e.stimato 


Amount. 

Rs. 

72,789 


24.056 


96,845 


87,547 

5.000 92,547 


Qbani) Total D. — Regulators 


36,760 I 36,700 
10,96,238 





61 




SUTLEJ DAM PROJECT.:; 

LOWER SIRHIND CANAL. 


E.— FALLS. 


R. D. 

]\lilc.s. Feet. 
3 J,000 
4,000 
12 2,000 
22 4,000 


GREY CANAL FEEDER. 

3'22 feet Fall and Bridge ... ... 

7‘00 feet Fall and Bridge 
6-00 feet Fall and Bridge 
5*15 feet Fall and Bridge 

Nele.—Tbe cost of theso works is taken from the UcTised Project of the 
Upper Jiielum Ciinal, pagea 42 and 87. 

A five feel Fall and V. B. Bridge at R, D. fin.Oul) o! the CJnjrat Branch 
has Ft. 

Domistrcani Bod width ... ... 03-0 

Full supply depth ... ... ... 5-5 

.3 Spans of ... .. ... ai-Op 

The cost given is Rs. 14, too. 

TIio conditions are similar to those in the Grey Cuiinl Feeder and (ho cost 
is taken proportionntoly. 


5 

4,000 

15 

0 

22 

2,000 

9 

0- 

47 

2,500 

t 

- 


BHATINDA-BTKANER FEEDER. 


8*5 feet Full aud V, R, Bridge — 

, As detailed estimate. 


Rs. 

Cost of V. R. Bridge is 


J 3/200 

Extra for Full 


6,365 

2*5 feet Full and V. R. Bridge— 

Cost of Bridge 

Extra for 2*5 feet, Fall — 

... 

13,200 

Half of Rs. 6,365 

9*0 feet Fall and V, R. Bridge— 

• • • 

3,183 


As delailod cstiniato for 8*5 feet Fall at R. D. .'5-4,000' 


.50 4,000- 


01 2,000 


BIKANER 'MAIN BRANCH. 

3*0 feet Fall and Village Road Bridge — 

The Bh-vtinda-Dikancr Feeder Bridge ond 6*5 feet Fall coats Its. 19,5Cri and 
a liridgn only Rs, 13,200 or an increase of 50 per cent. For 3 feet 
Fall lake 33^ per ccntrincreasc. 

V. H. Bridge on this Branch Up-streain of this 
Fall erWs ... ... ... 11,740 

AiM 33;'. per cent, for I’ull ... 3,1113 


2*0 feet Full and V. 11, Bridge — 

The Uhalindn-Bikanor Feeder Bridge and 8 5 feu!, costs Ra. \0,5C5 and a 
bridge only Rs. 18,200 or an increase of SO per cent. Fur 2 feci 
Fall lake 25 per cent, increase. 

V. R. Bridge on this Branch Upstream 
of this Fall costS' ••• ••• 7,200 

'Add 25 per cent, for Fall ... ... 1,800 

ABOHAR BRANCH ALTERATIONS. 

8 feet Full and Bridge at GhoHa — 

Lowering cill by 1*62 and rc-boilding notches. Lump huiii. 


BIIATINDA BRANCH AUnSRATIONS. 

'8 feet Fall t\l Sadhana R. D. 3,07,000, GutUiig down crest 
W.T.11 of Fall 3*1 4- feet and re-building notches. Lump .sum. 


Amount. 

Rs. 


12,000 

16,000 

15.000 

14.000 


19,.'565 

10,383 

1»,665 


15,(553 


9,000 


Grand Total E.— Falls 


Total 

Rs. 


57,000 


6.5,513 


24,658 


4,000 


5,00fl 


J, 46,160 



SUTLEJ DAM PROJECT. 


LOWER SIBHINJ:> CANA L. 

F.— RIVER AND HILL TORRENT WORKS. 


Di 

Mile. Feet 


1 

MAIN LINE UPPER. ^ 

Amount. 

Rs. 

Syphonior Budha Nala. 

- 

3 barrels 8 feet diameter. Total length 27,3 feet; steel 
tubes under canal bed. 


Costas detailed estimate 

88,176 

Diversion cut for Budha Nala above Syphon. Lump sum | 
I 1 

8,000 


31 AIN LINE LOWER. j 

. - ‘ I 

10 2,000 Drainage inlet 1 sjMin of 8 feet 

he cost of this work is taken from that of inlet at milo I 
2 — 2,000 feet of Abohar-Blmtinda Feeder — 

Abutment and half areh, 2 No. at Rs. 2,060 efteh .. j 

15 8,000 Drainage inlet 1 span of 8 feet. 

The cost o£ this work is taken from Hint of inlet tit mile \ 
2 — 2,000 feet of Aliohar-Bhntinda Fccdci' — 


Abutment and holt aroh, 2 No. at Rs. 2,000 -I,] 20 • 

each. 


Add 50 per cent, for extra depth 


2,060 • 


20 600 Drainage inlet 2 spans of 8 feet. 

The cost of this work is taken from that of inlet at mile 
I 2 — 2,000 feet of Abohar-Bhntind.a Feeder — 


Abutment and half arch, 2 No, at Rs. 2,060 ■}-,120 | 

each. j 

Pier and 1 span, 1 No. at Rs.' 1,310 each 1,310 

26 1 000 Drainage inlet 3 spans of 8 feet. 

The cost of this woik is taken from that of inh*l at mile 
2 — 2,000 feet of Abohar-Bhatinda Fcciler— 


1 



Abutment and half ax-ch, 2 No. at Rs. 2,000 4,1 20 
each. 

Pier and 1 span, 2No. atRs. 1,310 each ... 2,620 


Carried over 


6,V40 _ 22,470 


. 1,18,646 


G.3 


-( 


F. -RIVER AND HILL TORRENT WORKS — CONCr^UDED. 


R. D. 
Mile. Feet. 


2 2,000 


6 8,500 


14 8,000 


1 4,500 


16 3,500 


♦ Brought forward 

ABOllAR-BHATIXDA FEEDER. 

Drainage inlet 5 .spans of 8 feet. 

, ‘ ■ - Rs. 

Abutment and half arch as detailed estimate, 4, 1 20 
2 No. at Rs. 2,000 e-och. 

Pier and 1 8p.au us detailed estimate, 4 No. at .'),240 
Rs. 1,310 each. 


Amount. ' 
Rs. 


Drainage inlet 1 span of 8 feel. 

The cost of this work is taken from that of di-ainagc 
inlet at mile 2 — 2,000 feet above — 

Rs. 

Abutment and half arch, 2 No. at R**. 2,000 each 4,120 
Drainage inlet 1 span of 8 feet. 


The cost of this work is taken from that of drainage ' 
inlet at mile 2 — 2,000 above — j 

R.S. 

Abutment and half arch, 2 No. at Rs. 2,060 each 4,120 


22 


26 2,600 


BIKANER MAIN BRxVNOH. 


Syphon 1 barrel of 5 feet diameter ... 


Tfao bed of this braneb ia 3G. foot, that of tUo Rori Fooder ii 35 feat, so 
, that tbo cost of this syphon can ba taken bo Iho samo as that "t 
syphon 'for Uiindhoha Branch andor tho Rori (A..9) Fccdor nt R. D, 
mila 19-200 feet, cstimatod in doleii andor (h 1. Oan.iI Orosmgi. 


Syphon 1 barrel of 5 feat diameter. 

Cost taken same as for syphon at R. D. mile J — 1-,.500 feet* 
above ... ... **. ... 


Si'jjhon 1 barrel of 5 feet diameter. . j 

Co.st taken same as for .syphon -at mile 1 — 4, .500 feeti 
above ... . ... ... I 


Syphon 1 barrel of 5 feet diameter. 

“Cost taken same as for syphon at mile 1 — 4,600 feet above 


9,860 


4,120 


4,120 


7,425 


Total. 

lie. 

1,18,646‘ 


7,42.5 


7,4 2,5 


7,425 


17,600 


29,700 


Grand Total F. — River and Hill Toiiur.NT^WonK.s 


1,63,946 


SUTLEJ DAM PROJECT. 


LOWEIJ sumixi) UANAFi. 


G. -BRIDGES. 


K. D. 

Miles. Feet. 

2 2,000 


3 2,000 

4 4..000 


6 4,000 


.MAIN LINE UPPEll. 

jvilliigo Road I}ridg(‘, 8 spans of 24 foci, 10 fcot Roadway — 
' lls. 

Abultncnt and half spun, 2 No. at IN. 5,400 onch 10,800 
Pier and 1 .«span, 7 No. at Rs. 2.680 each ... 18,760 
AOd for wet f(jundatioiis ... ... 2,000 


1 2,000 


3 3,200 

4 1,000 

9 1,000 


11 1,000 

13 2.000 


I V. 15. Dridgo, S span', of 24 fcot, 10 feet Roadway — 

[ Smile ns V. 15. Rridge at mill* 2 — 2,000 feel ... 

I Ili.striel Road I'ridgi-. 14 feet Roadway — .S spans of 24 feet. 

! It.s. 

Abutiiientnnd half spun for 10 feet Roadway — 

' 2No.al Rs. .VIOO each ... ‘...10,800 

For e.xtra widtii 2x4 feet at Rs. 14.*i per foot 1,160 
Pier and 1 .span for 10 feet Roadway — 

7 No. at Rs. 2,680 c.ncli ... ... 18,760 

For extra width 7x4 feet at IN. 106 per foot 2,068 
for wet fcunidations ... 2,000 


Amount. 

Rs, 


31,560 

3]..”)()0 


V, R. Jlridgo, 8 .spans of 24 foot, 10 feet Roadway- 
.Smne ns V, R. llridgo at mile 2—2.000 feet 


GREY CANAR FEEDER. 

Village Road Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Rs. 

Abutment and half span, 2 No. at Rs. 4,500 c.^ch 0,000 
Pier and 1 span, 2 No, at Rs. 2,100 each ... 4,200 


Existing Village Road Bridge Alterations. Rump sum 
Existing Village Rond Bridge Alterations. Rump sum 

V.R, Bridge, 3 .spans of 22 feel, 10 r(*el Itondwnv — 

R.S. 

Abutment and Imlf .spnn,.2 No. at Its. 4,450 each 8,000 
Pier and 1 span, 2 No. at R.s. 2,200 eacli ... 4,550 


15 3,000 

17 2,000 

18 4.500 

• 

20 4,000 
} 25 3.500 


V, K. Bridge, 51 .spans of 22 fcit, JO feel Roadway — 
Same as V. 15. Bridge at mile 0 — 1.000 feet 

V. 15. Bridge, 2 .spans nf 22 feet. 10 feet Ro.id\say— 

Abutment and half span — • 

2 No. at Rs. 4,200 each 
Pier and 1 span — 

1 No. at Rs. 2,240 each 


K.S. 

8,400 

2,240 


V. R, Bridge, 2 spans of 22 feel, 10 feet Roadway — 
Same ns V, R. Bridge alniile 13 — 2,000 feet 
V. R. Bridge, 2 spans of 22 feet, 10 feet Roadway — 
Same ns V. R. Bridge at mile IJl — 2,000 feet 
V, R. Bridge, 2 spans of 22 feel, 10 feet Roadway — 
Same as V. R. Bridge at mile 13 — 2,000 feet 
V.’ R. Biidgc, 2 spnn.s of 22 feet, 10 feet Roadway — 
Same as V, 15. Bridge at mile 13 — 2,000 feet 

V, R.Bridge, 2 spans of 16 feet, 10 feel Rondiwiv— 


Rs. 


Abutmentand half span No. 2 at Rs. .*5,475 each 6,050 
Pier and 1 .span, No. I at 15«. 1,49.'» eacli ... 1.40.5 


Carriotl over 


3.>,088 

3R5(il) 


18,200 

5,000 

5,000 


13.480 


13,480 


10,040 

10,640 

10,640 

10,640 

.10,640 

S,445 


Total. 

Rs. 


‘ 1,30,368 ! 


-i 


1,11,805 


2,42,173 




G5 


G.-BRIDGES - COKTINUXD. 


R. D. 

Miles. Feet. 


Brought forward 


MAIN LINE LOWER. 


10 1,000 Village Road Bridge, 7 spans of 25 feet, 10 feet Roadway — 

Rs. 

A hutment and half span, 2 No. at Rs. 5,500 each 1 1,000 
Pier and 1 span, 6 No. at Rs. 2,800 each ... 16,800 

A c?(Z per wet foundations ... ... 2,000 

V. R. Bridge, 7 spans of 25 feet, 10 feet Roadway — 

Same ns V. H. Bridge at mile 10 — 1,000 feet ... 

13 ijOOO V. R. Bridge, 7 spans of 25 feet, 10 feet Roadway — 

• Same ns V. R: Bridge nt mile 10 — 1,000 feet ... 

15 1,500 V. R. Bridge, 7 .spans of 25 feet, 10 feet Roadway — 

Same ns V. R. t ridge at mile 10 — 1,000 feet 

17 600 District Road Bridge, 7 .spans of 25 feet 14 feet Roadway — 

I Rs. 

i Abutment and half span for 10 feet Roadway — 

I 2 No. at Rs. 5,500 each ... .... 11,000 

For extra width 2x4 feet at Rs. 150 per foot 1,200 
Pier and 1 span for 10 feet Roadway — 

G No. at Rs. 2,800 each ... ... 16,800 

For oxti'n width 6x4 feet at Rs. 110 per foot 2,640 


Amount. 

Rs. 


29,800 


29,800 

29,800 

29,800 


31,640 


Total. 
Rs. ' 
2,42,17.8 


Grand Truidc Rond Bridge, 7 .spans of 2.1 feet, 1 6 fuel Road- 

■ It,. 

Abutmeill and half span for 10 feet Roadway — 

2No. atRs. 5,500 each ... ... 11,000 

For extra width 2x6 feet at Rs. 150 per foot 1 ,800 

Pier and 1 span for 10 foot Roadway — 

6 No. at Rs. 2,800 each ... ... 16,800 

For extra width 6x6 feet at Rs. 110 per foot 3,960 


33,560 


19 3,165 Railway Bridge, Ludhiana-Feroxeporo Railway-* 

I The co.st of Railway Bridges including diversion of Railway 
Line is taken from the mean actual costs of Railway 
Bridges constructed in the Triple Can.al Project at Rs. 400 
per foot of bed : 163 feet at R-s. 400 per foot Rs. 6.5,200... 

21 1,360 Jagraon Di.slributary Crossing — 

V. R. Bridge and Arjueduct, 7 spans of 25 feet, 10 feel 
Rondwnv — 

Rs. 

Abutment and half .span. No. 2 at Rs. 5,500 each 11,000 
Pier and 1 span. No. 6 atRs. 2,800 each ... 16,800 

Note.— Tiic .Tofjr.ion DUtribiilary Is carried acrot><i the ennni in an .’iqucdiicl 
combined Avitii the bridge nl this site ; the cost of tlie bridge alone is provided 
tinder this sub-hend. ‘Ilio total cost of tbn combinod work less tho cost 
of a bridge, being tlio cost of taking tho Distributary across, is provided under 
O'l. Canal Crossings. 

22 3 000 V. R. Bridge, 7 spans of 26 foot, 10 feet Roadway- 

Same as V. R. Bridge at mile 21 — 1,360 feet 

24 2,656 Daudhar Branch Crossing — 

V. R. Bridge and Aquedu spans of 25 feet, 10 feet 
_ Roadwajr — ■ ^ ' 

Same as V, R Bridge at'inilo 21 — 1,360 

Note.— The Daudhar Brandi is carried across in conjunction with this bridge, 
the cost is cstimntod ns in tho case of .Tagraon Distributary, and provided 
under Q, I, Cannl Crossings. 



65,200 


27,800 


27,800 


27,800 



2,42,173 
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G.— BRIDGES — CONTINUED. 

. • . I » ■ 


Bj-D. 

Mile. Feet 

MAIM LINE LOWER — concluded. 

Amount. 

R.S. 

Total 

Rs. 


Brought foi'ward 

.3,33,000 

2,42,173 

26 8.000 

V. R. Bridge, 7 spans of 2^ feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 21 — 1,360 feet ... 

- 27,800 

3,60,800 


ABOHAR-BHATINDA FEEDER. 



2 500 

Village Road Bridge, 5 spans of 24 feet, 10 feet Roadway— 

Rs. 

Abutment and half span No. 2 at Its. 5,150 each ^ 10,300 
Pier and 1 span No. 4 at Rs. 2,(}30 eacli ... 10,520 

20,820 

20,820, 


8 4,000^ 

V. R. Bridge, 5 spans of 24 feet, 10 feet Roadway — 

Same as.V. R. Bridge at mile 2 — 500 feet ... 

- 

• 6 500 

District Road Bridge, 5 spans of 24 feet, 3 4 feet Roadway — 




Abutment and half span for 10' feet Roadway — Rs. 

2 No. at Rs. 5,150 cadi ' 10,300 

For extra width 2x4 feet at Rs. 139 per foot 1,1 12 

Pier and 1 span for 10 feet Roadway — 

4 No. at 2,630 each ‘ ‘ ... 10,520 

For extra width 4x4 feet at Rs. 1C5 per foot 1,680 

23,612 

20,820 

20,820 

20,820 

20,820 

20,820 

- 

‘ 8 0 

0 4,100 

11 - 4,500 

13 l.^OO 

16 8,600 

V. R. Bridge, 5 spans of 24 feet, 10 feet Roadw'ay — 

Same as V. R. Bridge at mile 2 — 500 feet ... 

V. R Bridge, 5 spans of 24 feet. 10 feet Roadway — . 

Same as V. R. Bridge at mile 2 — .500 feet ... 

V. R. Bridge, 5 spans of 24 feet, 10 feet Roadway — 

Same os V. R. Bridge at mile 2 — cOO feet ... 

V. R Bridge, 5 spans of 24 feet, 10 feet Itoadway — 

Same as V. R Bridge at mile 2 — 600 feet^ ... 

V, R. Bridge, 5 spans of 24 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 2 — 500 feet ' 

* 

17 500 

Bhadaur Distributary Crossing — 

V. R Bridge and Aqueduct, 5 spans of 24 feet, 10 feet Road- 
way — ' ‘ 

Same as V. R. Bridge at mile 2 — 500 feet ... 

Note. — The Bhadaur Distributary is carried across in conjunction rrith this 
bridge. The cost is estimated as in the case of the Jagraon Distributary 
Crossing orer the Uain Line, and charged to G. 1. Canal Crossings. 

20,820 


19 2,000 

V. R. Bridge, 5 spans of 24 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 2 — 600 feet ... 

20,820 


20 4,800 

Ganda Banna Minor Crossing — 

V. R. Bridge and Aqueduct^ 5 spans of 24 feet, 10 feet Road- 
way — 

Same as V. R. Bridge at mile 2 — 500 feet 

Nora.— The Ganda Banna Minor is carried across in conjunction irith this 
bridge. The cost is estimated as in the case of the .Lsgraon Dislribiitai; 
Grossing over the Main Line, and charged to G. 1. Canal Crossings 

20,820 


22 2,333 

Dhipali Distributary Crossing — 

V. R Bridge and Aqueduct, 5 spans of 24 feet, 3 0 feet Road- 
way — 

Same as V. R. Bridge at mile 2 — 500 feet ... 

Note.— The Dhipali Distributary is carried across in conjunction with this 
bridge. The cost is estimated as in the case of the Jagraon Distributary 
Crossing orer the Main Line, and charged to G. 1. Canal Crossings. 

20,820 

■ 

23 2,500 

V. B. Bridge, 5 spans of 94 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 2 — 600 feet ... 

' 20,820 

2,73,452 


Carried Orer 


8,76,425 
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G -BRIDGES — CONTINUED. 


R. D. 

Mile. Feet. 


Brought forward 


- PHDL FEEDER. 


2 .500 Village Road Bridge, 4 ^pans of 24 feet, 10 feet Roadway — 

Abutment and half arch 2 No. at Rs. 5,150 each Rs. 10,300 
Pier and 1 span No. 3 at Rs. 2,630 each ... „ 7,390 

3 4,500 V. R, Bridge, 4 spans of 24 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 2 — 500 foot 

6 4,100 Phul Distributary Crossing — 

V. R. Bridge and Aqueduct, 4 spans of 24 feet, 10 feet Road- 
way— 

Same as V. R. Bridge at mile 2 — 500 feet 

Note. — ^The Phul Diatribu'ary is carried across in conjunctioa with this bridge 
and tho cost is estimated as in the case of the fiahadaur Distributary Crossing 
over the Abohar-Bhatinda Feeder and charged U. I. Canal Crossings. 

" Railway Bridge, Southern Punjab, Dhuri-Bhatinda, Railway — 

The cost of Railway Bridges including diversion of Railway 
Line is taken from the mean actual costs of Railway 
Bi'idges constructed in the Triple Canal Project at Rs. 400 
per foot of bed — . Rs. 

85 feet at Rs, 400 per foot... 34^000 


mount, 

Rs. 


18,190 

18,190 


18,190 


•Total. 

. 3b. 

8,76,425 


34,000 I 88,670 


1 2,000 


■5 3,700 

7 'soo 

9 0 

10 4,000 

12 600 


14 300 


15 1,500 


16 1,130 


ROHRI (A-9) FEEDER. 

Village Road Bridge, 2 spans of 24 feet, 10 feet Roadway — 
Abutment and half arch 2 No. at Rs. 4,900 eacliEs. 9,800 
Pier and 1 span, 1 No, at 2,580 each „ 2,580 


V. R. Bridge, 2 
Same as V. 

V. R. Bridge, 2 
Same as V. 

V. R. Bridge, 2 
Same iis V. 

V. R. Bridge, 2 
Same as V. 

V. R. Bridge, 2 
- Same as V. 

V. R. Bridge, 2 
Same as V. 

V, R. Bridge, 2 
Same as V. 

V. R. Bridge, 2 
Same as V. 

V. R, Bridge, 2 i 
Same as V. 


I .spans of 24 
. R. Bridge at 
spans of 24 
. R. Bridge at 
1 spans of 24 
R. Bridge at 
spans of 24 
R. Bridge at 
spans of 24 
R. Bridge at 
spans of 24 
R. Bridge at 
spans of 24 
R. Bridge at 
spans of 24 
R. Bridge at 
spans of 24 
R. Bridge at 


feet, 10 feet Roadway-— 
mile 1 — 2,000 feet 
feet, 10 feet Roadway — 
mile 1 — 2,000 feet 
feet, 10 feet Roadway — 
mile 1 — 2,000 feet - 
feet, 10 feet Roadway — 
mile 1 — 2,000 feet 
feet, 10 feet Roadway — 
mile 1 — 2,000 feet 
feet, 10 feet Roadway — 
mile 1—2,000 feet 
feet, 10 feet Roadway- 
mile !> — 2,000 feet 
feet, 10 feet Roadway- 
mile 1 — 2,000 feet 
feet, 1 0 feet Roadway — 
mile 1 — 2,000 feet 


16 4,530 


Railway Bi'idge, Southern Punjab, Bhatinda-Jakhal, Railwa}’— 
The cost of Railway Bridges including diversion of Railway 
Line is taken from the mean actual costs of Railway 
Bridges constructed in the Triple Canal Project, at Rs. 400 
per foot of bed — ' Rs. \ 

38 feet at Rs. 400 per foot ... 15,200 

Maur 'Brnnch Crossing — 

V. R. Bridge and Aqueduct, 2 spans of 24 feet, 10 feet Road- 
way — Same as V. R. Bridge at mile 1 — 2,000 feet 

NoTe.- -The Maur'Brancb is carried acro.s$ ia conjunclioo mth the Bridge and 
the cost is estimated as in the case of the Jagraoo Distributary Crossing orer 
the Main Line and charged to G, I Canal Crossings. 


12,380 

12,380 

12,380 

12,380 

12,380 

12,380 

12,180 

12,380 

12,380 

12,.380 


1 .5,200 


12,380 
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G— BRIDGES — COKTINUED. - 


K. 

Mile. 

D. • 

Feet. 

RORI (A9.) FEEDER— concluded 

Amount. 

Rs. 

f 

Total. 

Rs. 

18 

2,000 

Brought foriviinl ' . . . i 

V, B. Badge, 2 spans of 24 ieeb, 10 feet Boathvay — 

Same as V. R. Bridge at mile 1 — 2,000 1‘cet 

1,51,380 

12,380 

9,64,995 
■* ; 

19 

200 

V. R. Bridge, 2 spans of 24 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 1—2,000 feet 

12,380 

« 1 

21 

1,500 

V. R. Bridge, 2 spans of 24 feet, 10 feet Roadway — 

Same as Y. R. Bridge at mile 1 — 2,000 feet 

12,380 


22 

8,000 

V. R. Bridge, 2 spans of 24 feet, 10 feet Roadway — 

Same ns V. R. Bridge at mile 1 — 2,000 feet 

12,380 


24 

600 

V, R. Bridge, 2 .span.s of 24 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 1 — 2,000 feet 

12,380 


26 

0 

V. R. Bridge, 2 spans of 24 feet, 1 0 feet /Roadway — 

Same as V. R. Bridge at mile 1 — ^2,000 feet 

. 12,380 


27 

3,500 

V. R. Bridge, 2 spans of 24 feel, 10 feet Roadway — 

Same ns V. R. Bridge at mile 1 — 2,000 feet 

12,380 


30 

2,000 

V. R. Bridge, 2 spans of 16 feel, 10 feet Roadwav — 

Rs. 

Ahutment and half arch 2 Ko. at R.s. 3,850 each 7,700 
Pier and 1 span 1 No. at R.«. 1,570 each ... 1,570 

9,270 

1 ' 

32 

250 

V. R. Bridge, 2 spans of 16 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 30 — 2,000 feet 

9,270 

2,56,580' 



BHATIKDA-BIKANER FEEDER. 

* 


1 

8,500 

Village Road Bridge, 3 spans of 20 feet, lO feet Roadwnj'-— 

Rs. 

Abutment and 4 arch, 2 No. .at Rs. 4,500 each... 9,000 
Pier and 1 span, 2 No, at Rs 2,100 each ... 4,200 

N 

13,200 


3 

3,500 

Y. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same as V. R. Bridge at mite 1 — 3,500 feet 

13,200 


6 

3,000 

Y. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 1 — 3,500 feet 

13,200 


8 

2,000 

Y. R. Bridge, 3 .spans of 20 feet, 10 feet Roadway — 

Same as Y. R. Bridge at mite 1 — 3,600 feet 

13,200 


11 

2,000 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway' — 

Same as V. R. Bridge at mile 1 — 3,500 feet ’ ... 

13,200 


12 

3.000 

V. R. Bridge, 3 spans of 20 feet, 10 feet Road\va.\’ — 

Same as Y. R. Bridgcal inrfe I — 3,500 feet 

13.200 

' 

17 

4,000 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile" 1 — 3,500 feet 

13,200 


19 

3,000 

V. R. Bridge, 3 spans of 20 feel, 10 feet Roadway — 

Same as V. R, Bridge at -mile 1 — 3,500 feet 

13,200 

- 

19 

4,250 

Railway Bridge, Southern Punjab Railwaj^ Bhntinda to Jakhal, 
The cost of. Railway Bridges including diversion of 
Railway Line is taken from the mean actual costs of 
Railway Bridges constructed in the Triple Canal Project 
at Rs. 400 per foot of bed — Rs. 

52 feet at Rs. 400 per foot ... .... 20,800 

- 




20,800 



4 

Cariied over 


12,21,575 
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G— BRIDGES — CONTINUED. 


21 800 


.Miles... feet. BHATINDA-BIKA NEB FEEDER— concluded. 

Brought forward 

21 0 V* B. Bridge, .*1 .>)puus of 20 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 1 — 3,500 feet 

22 3,300 Railway Bridge, Rajputana-Malwa Railway, Bhatinda to 

Sir.sa (metre gauge) — 

Same rate is given as for Broad Gauge, R.s. 400 per foot 
of bed — Rs. 

52 feel at Ba. 400 per foot ... ... 20,800 

23 4,000 V. R, Bridge and Aqueduct, 3 spans of 20 feet, 10 feet Road-’ 

' way — 

Same ns V. R. Bridge at mile 1 — 3,500 feet 

Note.— T he MobUi tlranch of Bhatinda Distributary la carried across in 
conjunction with this Oridec .and the cost is estimated and charged to 0, 1 Ctenal 
Croising«, 

26 4,000 V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same as V, R. Bridge at mile 1 — 3,500 feet 

Railway Bridge, Jodlipur-Bikaner Railway, Bhatinda to 
Hanuinnngarh (meter gauge) — 

Same rate is given as for Broad Gauge, Rs. 400 per foot of 
bed— ' R.s. 

•52 feet nt Rs. 400 per foot ... 20,800 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same ns V. R, Bridge at mile 1 — 3,500 feet 

V, R, Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same as 'N'’. R. Bridge at mile 1 — 3,500 feet 

V, R. Bridge, 3 .spans of 20 feet, 10 feet Roadway — 

Same as V, R. Bridge at mile 1 — 3,600 feet 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway- 
Same ns V, R. Bridge at mile I — 3,600 feet 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same ns V. R. Bridge at mile 1 — 3,500 feet 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same ns V. R. Bridge at mile 1 — 3,600 feet 

V. R.'Bridgc, 3 .spans of 20 feet, 10 feet Roadway — 

Same ns V. R. Bridge nt mile 1 — 3,500 feet 

V. R. Bridge, 3 spans of 20 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 1 — 3,500 feet 


BIKANER MAIN BRANCH. 

'\''illnge Rond Bridge, 2 spaas of 22 feet, 10 feet Roadway — 

R.S. 

Abutment and I arch 2 No. at Rs. 4,700 cnch 9,400 

Pier and 1 span 1 No. at Rs. 2,840 each ... 2,340 ; 

V, R. Bridge, 2 spans of 22 feet, 10 feet Roadway — i 

Same ns V. R. Bridge at mile 3 — 2,000 feet 

V, R. Bridge, 2 spans of 22 feet, 10 feet Roadway — 

Same as V. R. Bridge nt mile 3 — 2,000 feet 

V, R, Bridge, 2 spans of 22 feet, 10 foot Roadway- 
Same as V. R. Bridge at mile 3 — 2,000 foot 

V. R. Bridge, 2 spans of 22 feet, 10 feet Roadway — 

Same as V. R, Bridge at mile 3 — 2,000 feet 


27 . 4,000 


29 3,000 


81 0 


33 4.000 


36 1,000 


38 3,000 


41 4,000 


43 3,000 


8 2,0(10 


6 3,000 


12 0 


14 3,600 


17 0 


Amount. ^ ' Total. 

Be. ' 'Rsi 

1,26,400 12,21,675 


13,200 


20,800 


13,200 


13,200 


20.800 


13,200 


13,200 


13,200 


13,200 


1.3,200 


13,200 


13,200 


13,200 3,13,200 


11,740 


11,740 


11,740 


11,740 


11,740 


Carried over 


58,700 15,84,775 
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G— BRIDGES — CONOLOUED. 


B. D. j 
• Miles. Feet. 


24 0 


27 0 


29 8,000 
34 8,000 
37 3,000 
40 2,000 


43 0 


45 3,000 
50' 2,000 


BIKANER MAIN BRANCH— coxcr.u»ED. 

Brought forwnwl 

Village Road Bridge, 2 spans of 1-5 feet, 10 feet Roadway — 

Rs. 

Abutment and 4 arch 2 No. at Rs. 3,875 each ... 7,750 
Pier and 1 span 1 No. atRs. 1,475 each ... 1,475 

V. R. Bridge, 2 spans of 15 feet, 1 0 feet Ro.Khvny — 

Same as V. R. Bridge at mile 21-0 feet ... 

V, R. Bridge, 2 spans of 15 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 21-0 feet 
V. R. Bridge, 2 spans of 15 feet, 10 feet Roadwaj' — 

Same as V. R. Bridge at mile 21-0 feet 

V. R. Bridge, 1 span of 18 feet, 10 feet Roadway — Ra 
Abutment and J arcli 2 No. at Rs. 3,600 each 7,200... 

V. R. Bridge, 1 span of 18 feet, 10 feet Roadway — 

Same as R Bridge at mile 34 — 3,000 feet 

V. R. Bridge, 1 span of 18 feet, 10 feet Roadway — 

Same as R. Bridge at mile 34 — 3,000 feet 
V. R- Bridge, 1 span of 18 feet, 10 feet Roadway — 

Same as V, R. Bridge at mile 34 — 3,000 feet 
V. R. Bridge, 1 span of 18 feet, 10 feet Roadway — 

Same ns V. B. Bridge at mile 34— 3,000 feet 
V. R. Bridge, 1 .span of 18 feet, 10 feet Roadway — 

Same as V. R. Bridge at mile 34 — 3, 000, feet ... 


-Amount. >TotaL 
Rs. Rs, 

58,700 15,34,775 


9,225 


7.200 1,38,800 


BIKANER BORDER BRANCH. 

3,000 V. B. Bridge, 1 span of 24 feet, 10 feet Roadway — 

'Abutment and J arch 2 No. nt Rs. 4,400 'each 8,800 


3 4,000 


V. R. BridgCr-l span of 24 feet, 10 feet Roadway- 
.Same as V. R. Bridge nt mile 1 — 3,000 feet 

V, B. Bridge, 1 span of 24 feej^ 10 feet Roadway- 
Same afV; R Bridge nt mile 1 — 3,000 feet 
, Rs. Rs. 

Total Bikaner Branches 1,38,800^26,400 


abohar branch alterations. 

45 2,867 V, R. Bridge existing, 2 spans of 42 feet — 

Existing Veloeitj^^5^=^=^=3’44 

„ 3,074 _.s,074 

Proposed Vclocity^^ o "766* 


48 860 


Lowering floor by 2 feet and extra protection for increase 
of velocity, lump sum ... ... 

Girder Foot Bridge — 

Lowering floor by 1‘0G and exti'n protection for increase 
of velocitj', lump sum 



8,800 , 

‘8,800 26,400 


1,65,200 


2.000 600,0 


BHATINDA BRANCH ' ALTERATIONS. 

V. R. Bridge across Bhatinda Branch. Up-stream of J unction 
Abohar Bhatinda Feeder, 3 spans of 20 feet, 10 feet 
Roadway— ^ 

Abutment and ^ span 2 No. at Rs. 4,750 each ... 9,500 
Pier and 1 span 2 Na at Bs. 2,150 ... 4300 


13,800 13,800 


Gbaed Total G.— Bridges 
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R. D. MAIN LINE LOWER. ’ 

Milo, Feeb. 

21 1,360 Aqueduct for Jagraon Distributary, R. D. 47,400 feet, 

diechargc 111 cusccs, combined with V. R. Bridge, 7 spans 
of 25 feel; the road being carried on the top of the 
Aqueduct which is 10 feet bed widtii and .3 feet deep. 
Designed and estimated in detail — 

Cost of abutment and half arch, 2 No. Rs. 

nt E.S. 11,065 each ... ... 22,130 

Co.st of pier and 1 span, 6 No. nt 
- Rs. 3,962 each ... ... 23,772 


Amount. 

Rs. 


Total. 

Rs. 


Total cost ... 45,902 

Deduct cost of bridge provided under 
G. Bridgc-s ... ... 27,800 

Balance dehitiiblc to tilts head ... 18,102 

No change in the Distributary is necessary. i 

2 665 ’’Aqueduct for Daodhar Hrnndt of Jagraon Distributary, R. D. 

- ’ 20,500 feet, di.schargc 14*5 cusccs, .3 feet diameter steel 

pipe ; carried over on piers of V. R. Bridge, 7 spans of 25 feet. 
Designed and estimated in detail — 


Rs. 

27,800 


Cost of Vi R.. Bridge 
Extra cost Aqueduct as detailed 
estimate — 

Cost for abutment and half arch, 2 No. 
nt Rs. .3,987 each 

Cost for pier and I .siian, 6 No. nt 
Rs. 922 each 


Total co.st ... 41,306 

Deduct cost of bridge provided under 
. . G. Bridges ... ... 27,800 

Balance dcbitablc to this head ... 13,506 

No change in the Distributary is nccas-sary. 


18,102 


13,506 I 31,608 


ABOHAR-BHATINDA FEEDER 
Aqueduct. fui' IKadni Distidhutary, R.D. 4,827 feet; discharge 
60 CUSCC.S, steel trough 5 feet x 5 feet ; carried over on piers of 
Head Regulator of Abohar-Bhatinda Feeder, 5 spans of 
20 feet, extra cost of aqueduct being taken the same ns 
that for Blindaur Distributary — 

Co.st for abutment nud half nrcli, 2 No. Rs. 

at Rs. .3,629 each ... ... 7,058 

Co.st for pier and 1 span, 4 No. at 
Rs. 1,000 each *.*.. . 6,400 


Tolnl cost for Aqueduct • ::: 

Total cost of Head Regulator includ- 
ing cost of Aqueduct’ ... , ■ i.. 

Balance cost' of Head Regulator taken 
under D. Regulators ;.. 

E.\tr{i cost of Aqueduct chargeable to 
- thn sub-head -.i'. ' ’ ■... 


13,458 ' 
1,16,056 
1,02,698 
13,468 



31,608 
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B. D. 

Mile. Feet. 


ABOHAIJ-BHATINDA FEEDER— coxcr.UDKn. 
, ‘ Brouplit forwnrtl 


Amount. Total. 

Bs. Rs. 


81608 


Diverting Wadui Distributary over Aqueduct at Head Regu-- 
lator of Abohar-BLatindn Feeder and constiiicting Distribu- 
tary parallel to the Feeder to supply the tail rcaclics of the 
Raikot aud Manoki Distiibntarics — 

Rs. 

10 miles at Rs. 4,500 per mile ... 45,000 

Cost of Aqueduet ... .. 13,458 

Total cost cliargcablc to the Sub-head 

Aqueduct for Bhadnur Diatributari/ R. D. 34,054, dis- 
charge 139'1 cusecs, steel trough 5 feel x 5 feet. 

Carried over on piers of V. E. Bridge, 5 spans of 24 feet. 
Designed and estimated in detail — 

Cost for abutment and half arcli, 2 No. Rs. 

at Rs. 3,520 each ... ... -7,058 

Cost for pier and 1 span, 4 No. at R.s. 1,600 
each ... ... ... 6,400 

Cost of V. R. Bridge as per Statement of 
G, Bridges ... ... ... 20,820 

Total jeost of V.R. Bridge and Aqueduct 34,278 

Deduct cost of V. R. Bridge taken under G . _ 

Bridges ... .. ... 20,820 

• «« '•V ^ ■ ■ " 

, Extra.cost of Aqueduct.chnrgenblc to this head 13,458 

Remodelling Bhndaur Distributary, 3 feet 
rise in full supply level from crossing to 
3-5 feet Fall at R. D. 28,030 feet— 

Raising banks of Distributarj’ for 2 miles at 

Rs. 2,000 per mile ... ... 4,000 

Raising 2 No. bridges at Rs. 1,000 each ... 2,000 

Constructing now Fall below crossing, 1 No. 
at Rs. 2,500 each ... ... 2,500 

Total cost for remodelling ... ... 8,500 

Cost of Aqueduct ... ... ... 13,458 

Total cost chargeable to this sub-head 

4,800 Aqueduct for Ganda-Banna Uinor of Dhipali Distributarj^ 
R. D. 7,905, discharge 5'87 cusecs, steel trough 3 feet x 
3 feet. 

Carried over on piers of V. R. Bridge, 6 spans of 24 feet. 
Designed and estimated in detail — 

Cost for abutment and half arch, 2 No. at 
Rs. 2,618 each ... ., 5,236 

Cost for Pier and 1 span, 4 No. at Rs. 1,067 -■ 

each ... ... ... 4,228 

Cost of V. R. Bridge as per Statement of 
O. Bridges ... ... ... 20,820 

Total cost of V. B. Bridge and Aqueduct ... 30,284 

Deduct cost of V. R. Bridge taken under ■ 

G. Bridges ... ... ... 20,820 


Cost of Aqueduct chargeable to this sub; 
head ... ... ... 


58,458 


21,958 



80,416- 


\31,608 




73 


G. 1.— CANAL' CROSSINGS-^continueo; 



Mile. Feet, i 


A no 11 A IM ! 1 1 ATINUA FEEDER— coxctatded. 
' Bcought forward 


lleinodelliiig Ganilu<Bniiiui Minor from crossing to the 
Ufiwl of (he Minor — 

• Kiii.sing banks of Minor 1*4 miles at E«. 

I lls. .“iCO per mile ... ... TOO 

j Raihing No. 3 bridges at Bs. 500 each ... 1,500 

noinodolliiiff Ifcad of Minor ... ... 1,000 


j 'I'otal nisi for rttinodelling 

j Co,>.t of .Atpicdncl 

} Cost <4f remodelling the Minor 

! G’olal eost elinrgeabc to this sulvhead 


9,464 

3,200 

12,664 


2,333 1 Aqueduct for D/iqHtli Distributary U, D. (>2,972 feet, discharge 
j 61 cusecs. steel trough 5 feet X 5 feet. 

} Carried over on pieia of V. R. Bridge. .I spans of 24 feet. 

I Dcsigucfl and estimated in detail — 

Cost for abutment and half arch, 2 No. at 

Hs. *2,370 each ... ... 5,740 

- Cost for pier and I span, 4 No. at Its. 1,600 
' each ... ... ... 6,400 

; ■ Cost of V. H. Bridge as per Statement of 

0. Bridges ... ... ... *20,820 

Total cost of V. R. Bridge and Aqueduct 32,960 ' 

v DeduH cost of V. R. Bridge taken under 

G. Bridges ... ... ... 20,820 

Cost of Aipicduct chargeable to this .suh- 

hcn<l ... ... ... 12,140 


Rcmodulling llhipali Distributary. Raising Full Sujjply level 
2*8 foot from crossing to 2 feet Fall' at R, D. .56,43.5 feet of 
the Dislrilaitarv — 

Rs. 

Raising banks of Distributary 1*8 miles at 

Rs. 1,200 per mile ... .. 1,660 

Raising I No. V. R. Bridge, at Rs, 600 

earii ... ... ... 600 

Coiisi rutting new Fall below crossing 
-J No. at Rs. J.oCO ... 1,500 

Cost of rfmodelliiig lower ruacli ... 3,660 

Raising Full Supply level 0*8 feel from 
2 l'ef;t Fall R. D.. 56,43.5 feet 0*8 feel 
Fall at R.D. 38,600 feet— 

Raising banks of Distributary 3*6 miles at 
Rs. .500 per mile ... ... 1,800 

Raising 4 No. bridges at Be. 400 each 1,600 

Co.st of remodelling Upper reach ... 3,400 

Co.st of reinodolling Lower reach . , 3,660 

Total cost of remodelling ..." ... 7,060 

Cost of Arjuedufit ... ... 12,140 

Total eiisl chavL'cablo to this sub-head 


80,416 


•Total. 

Rar ' 

81,608 


9,200 3,12,280 


Cavricil over 


1,43,888 








E. D. 

Mile. Feet. 


-CANAL CROSSINGS — COXTlXL'Kn. 


Bioiif^ht forwavcl 
PHUL FEEDER. 

Aqueduct for Ma/ri Mvmr steel trough 5 feet x 5 feet. 
Carried over on piers of Head Regulator of Phul Feeder, 4 
spans of 20 feet. Extra cost of Aqueduct being taken the 
same as that of Bhadauu Distiibutavv crossing Ahohar- ] 
Bhatinda Feeder — 

Cost for abutment and half arch, 2 No. at Rs. 

Rs. 3,529 each..; ... ... 7,058 

Cost for pier and ] span, 3 No. at Rs. 1,600 

each ... ... ... 4,800 


Total cost for Aqueduct 


... 11,858 


Total coat of Head Regulator including co.st 
of Aqueduct ... . ..: 

Balance of Head Regulator taken under 
D. — Regulators ... ... • 

Cost of Aqueduct chargeable to tliis sub- 
head 

Constructing ncAV Head lor Mari Elinor , 
from head of Phul Distributary above 
Balloki Fall, mile 55*4, Bhatinda 
Branch, parallel with the branch in 
existing canal land and aciuss tlio 
Aqueduct combined with the Head' 
Regulator of Phul Feeder, to cxi.sting 
head of Mari Minor mile 60. 

4*6 miles at Rs. 8,000 i>cv mile 

Add for Elinor from Mari Minor parallel 
to Phul Feeder to take up tail of 
Chotia Minor. 

3 miles at Rs. 2,000 per mile 


73,671 

61,813 


11,858 


13,800 


31,658 


3L658 


Aqueduct for Phul Distributary R. D. 47,135 feet, discharge 
85 cusecs, steel trough 5 feet x 5 feet. 

Carried over on piers of V. R. Bridge, 4 .spans of -24 feet. 
The existing full supply of tlie Phul Distributary at R. D. 
47,1 35 ieet, where it rvill cro.ss the Phul Feeder, is 163 


The lower reach of the Phul Distributary will be fed from 
a new head at the tail of the Phul Feeder, leaving only 
the Mehraj Branch and the water-courses between that 
point and R. D. 47,135 to be supplied by the Aqueducl across 
the Phul Feeder. The discharge required under existing 
conditions .is 65 cusecs, to increase the irrtci.sily to 40 
per cent., about 20 cusccs niftre will 1)c required, i.e., .So 
cusecs in all. 

An Aqueduct 5 feet x 5 feet ruittring 4 feet deep water- 
way 20 sq. feet will requir-c" a velocity of 4*2 feet 
per sccotrd which will be easily obtainable ns there will be 
a Fall downstream of the Aqueduct. The extra cost of the 
Aqueduct is taken the same as tlrat of Bhadaur Distributary 
crossing Abohar-Bhatinda Feeder. 


Carried over 





G. 1, — CANAL CROSSINGS — continubd. 


■ R. D. 
Mile, Feet, 


PHUL FJSEDER — cosobujjeu. 


J3miiglit forwttJ’d 


Cost oi‘ Aqueduct. Abutment nnd Imlf arcli, 

2 No. at Rs. 3,629 each ... 

Pier and 1 span, 3 No. at Rs. ],G00 
each 

Cost o£ V. R. Bridge as per .Stnleuient o£ 0. 
Bridges 


1«,1!)0 


Total cost o£ V. R. Bridge and Aqueduct ... 30,04<s 

Deduct cost o£ V. R. Bridge taken under G. 

Bridges ...- ... ... 18,190 

Extra cost of Aqueduct chni'gcable (o this 
.sub-head ... ... ... 11,8.').S 

Remodelling Phul Distributaiy ; l‘U2 I'ect ri.se in Ijod and 
full supply from Fall at R. 1). 35,71.6 to Fall at R. D. 
4.5,876, and 3'23 feet rise in bed and full siipply from Fall a(. 
R. D. 45,876 to Crossing— t. 

Raising banks of Di.stributary for 2 miles Rs. 

at Rs. 2,000 per mile ... ... ' 4,000 

Raising 1 No. Bridge at Rs. 1,000 each ... 1,000 

Con.stnicting new P'all below Cmssing, 1 No. 

at Rs. 2,500 .. ... ... 2,.500 


Total cost of remodelling 
Cost of Aqueduct .. . 

Total cost chargeable to this .sub-head 


7..500 

11,858 


3,000 Now llon<l Reach foi' Phul Distributary taking out from 
tail.of J’hul Feeder running pai^llel to Bhatinda-Bikancr 
Feeder to connect to the existing channel below the Fall 
at mile 14‘.5. Capacity 120 cuscc.s — 

Length 6 miles at Rs. 5,000 per mile 


Amount. 

Rs. 


, Total 
Rs. 


31,668 1,43,888 


10,3.58 


26,000 


76,100 


RORI (A.-9J FEEDER. 

0 Aqueduct. Cor Bhundar Minor of Phul Distributary, R. D. mile 
2 — 4,500, existing discharge 9 cuscas. Steel trough 5 feet x 
5 feet. 

Carried over on piers of Head Regulator of Rori (A.- 9) Feeder 
2 spans of 20 feet. Extra co.st of Aqueduct being taken the 
same as that of Bhadaur Dlstributiry crossing Abolmv- 
Bhatinda Feeder — 

Cost of abutment and half arch, 2 No. 

at Rs. 3,529 each ... ... 7,058 

Cost of pier and 1 span, 1 No. at Rs. 

1,600 each ...” ... ... 1,600 


Total extra cost of Aqueduct 

Total cost of Head Regulator inriuding 
cost of Atiucduct 

Balance of cost of Hoad Regulator taken 
under D. Regulators 

Cost of Aqueduct chargeable to this 
.sub-head 


48,117 

39,459 



2,19,904 
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G. 1.— CANAL CROSSINGS— coNTiNUEP. 


•’b.d. 

Mile. Feet, 

■llOlU (A. })) FEEI>F.U— COKTIXUED. 

Bi-ought ibrward 

Amount. 

Rs. 

Total, 

Rs. 

2,19,904 


Couslrueliii" now Head Keacli for Bhuiidar 

Minor, from where Pliul Distributary , 

crosses Plnil Feeder, to the Head Regula- 
tor of Eori Feeder, across which it is taken 
in an Aqueduct, and thence parallel to 

RoriFcoderto meet the original alignmbnt. Rs. , 



t 

21 miles at Rs. 3,000 a mile ... 7,600 

- 


1 

1 

xldd for Bridge at llailway Crossing ... .1,000 



- 

(lodstriiclingu Alinor froniljelow Aqueduct, 
parallel to llhatindn-Bikaner Feeder, to 
take up high level irrigation of Phul 

Distributary below the Feedeis*, which 
will not be conimnndc<l by the new reach 
of the Phul Distributary taking out of 
the tail of the Phul Feeder. 

2 miles at Rs. 2,000 a mile ... ... 4,000 



- 

Tot.al ... 25,158 

25.158 


5 SJGO 

Syphon for Mandi Vixlribuko'y, R. D. mile 13 — 1,580 feet, 

1 clisehargc 2.3 cusccs. 1 steel tube o feet diameter — 


S 

t 


iSnme ns for Snndoha Branch at mile 10 — 200 fe ... 

7,425 



• 2Co change in the Distributary necessary. 



14 »00 

! Sypl'O” for tihmav Diali'ibutur>i, K. D. mile 14 — 74 fcct> 

\ dibcharge 28 cusccs, 1 Steel Tiiljc .3 feet diameter— 

.Same ns for Snndoha Piranch at mile 19 — 200 feet ... 

, No change in the 1 listributary necc.ssniy. 

7,425 

. 

Ifi 4,.'i:(0 

Aqueduct for Mnur Umneh. of Ohuinau Distributary, R. P. 

1 fade 7 — ^..'lOO feet, discharge 8 cusec.s,- steel trough 3 feet 
. X 3 feel. CiuTied over on piers of V. R. Bridc'c 2 spans of 
; 24 feet. ^ ^ 

1 Designed and estimated in detail — 

Co.st of abutment and half areh, 2 No. at 

1 R.'-. 2,018 each ... :.. 5,236 




Cost of pier and 1 span, 1 No, at 

R.s. 1,057 encli ' ... ... 1,057 



i 

Cost of V. R. Bridge as per .Statement of G, 

Bridges ... ... ... 12,380 




i 'total cost of V, R. Bridge and Aqueduct 18,073 

} ... 




j Deduct cost of V. R. Bridge taken under G, 

Bridges ... ... ... 12,380 




Cost of Aqueduct chargeable to this sub- 
head ... ... ... 0,293 

0,293 



No change in the Maur Branch necessary. 



17 523 

Syphon iov Kotin R. D. mile 07 — 3,52Gfcct, discharge 

.517 CUSCC.S, 3 bnri'clsof 8 feet diameter, ns detailed estimate 
No change in Kotla Branch ncces.snry. 

43,414 


" \ 

Cnrrioil over 

99,715 

2,19 904 
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G. 1, — CANAL CROSSINGS — contihubd. 


Mile. Feet. 


BOBI (A.-9) FEEDEB — concluded. 

Brought forward 


Amount. I , Total. 


89,715 2,19,904 


200 Syphon for Sandoha Branck of Bhcni Distributary, E. . D. 
mile 4 — 3,322 foot, discharge 50 cusccs. 1 stool pipe of 5 
foot diameter, as detailed astimate 

No change in S^ndoha Bmuch necessary. 

600 Sypiion for Jaga Branch of Bhcni Distributary, E. D. mile 
7 — 3,493 feet, discharge 28 cusccs. 1 stcol pipe of 5 feet 
diameter — 

Same as for Sandoha Branch at mile 19 — 200 foot 
No change in Jnga Branch necessary. 

250 Syphon for Mmha Branch of Bhiki Distributary, B. D. mile 
26 — 2,464 feet, discharge 20 cusccs. 1 steel pipe of 5 feet 
diameter — 

Same ns for Snndohn Branch at mile 19 — 200 feet 
No change in Mu«,hn Branch necessary. 


7,425 1,11,990 


BllATINDA BIKANER FEEDER. 

23 4,000 Aqueduct for Bra»<7< of Bhatinda Distributary, R. D, 

21,250, discharge 25 cusccs. Steel trough 5 feet x 5 feet. 
Carried over on pier.s of V. R. Bridge, 3 span of 20 feet. 
Designed and estimated in detail — 

Co.st for obutment and half nrcli, 2 No. Es, 
nt Rs. 2,775 each ... ... 5,550 

Cost for pier and 1 span, 2 No. nt Rs. 

1,408 each ... ... ... 2,816 

Cost of V. R. Bridge «.h per .Statement of 
G. Bridges ... ... ... 1.3,200 

Total cost of V, U, Bridge and Aqueduct ... 21,566 

Deduct cost of V. R. Bridge taken under 
0. Bridges ... ... ... 13,200 

Cost of Aqueduct chargeable to this sub-head 8,366 
No change in Mehta Branch necessary. 


ABOBAK BRANCH ALTERATIONS. 

Bhouiani irod7ii Feeder . — New channel 
parallel to Abohar Branch, 213,900 feet or 
42’8 miles, sny 43 miles long. This channel 
will be made within the e.xisting canal land, 

’ hence rote of Vis, 5,000 per mile is proposed, 

43 miles of channel nt Rs. 5,000 per mile ... 2,15,000 

55,17,040 sq. feet of lining at Bs. 15 per 

cent. .<• ... ... 8,27,556 



... 10,42,556 


10,42,556 3,40,260 
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G. 1. — CANAL CROSSINGS— coNci^aDKD. 


ABOHAB branch alterations — CONCLUDED. 

Brought forward 


Amount. • 
Rs. 


10.4-2,566 3,40,260 


Cost of Aqueduct Jwross Falls on Abohnr Branch to feed | 
right hank Distributaries — 

Ehanpur Distribu- fS spans of 25 feet each. 

tary. \1 span of 26 „ '‘Lock." 


Chupki 


Ballowal 


Jassowal 


Jagraon 


Danginn Minor 


/3 spans of 25 „ ' each, 
llspan of 26 „ "Lock." 

(3 spans of 25 „ each, 
span of 26 „ “ Lock." 

/3 spans of 24 „ each. 
U span of 26 „ “ Lock.” 

/3 spans of 22 „ cadi, 
span of 26 „ *‘ Lock.” 

f3 spans of 21 „ each. 

\.l span of 26 „ " Lock." 


Coat for Phul Distributary Crossing of 
Bhatinda-Bikaner, Feeder at Balloki, esti- 
mated under Bfaatinda Branch alterations 
for 2 spans, is Rs. 8,658. 

Therefore cost is for these crossing will he 
24 spans at Rs. 4,329 per span 


1, 03,896 


1,03,896 


Total cost 


BHATINUA BRANCH ALTERATIONS. 

The Plml Distributary at present takes off above the 
Balloki Fall of Bhatinda Branch at mile 35 — 2,000 feet. 
Instead of running a supply of 173 cubccs'for the Phul 
Distributary from the Tallewal Foil at mile 44 — 1,750 feet 
to .Balloki Fall in the Branch with a oapacily of 1,275 
cusec.s, the Phul Distributary will he supplied by cnlar*g- 
iug the 'capacity of the Dhipali Distributary svhich runs 
for 61 miles along the branch and constructing a now 
length of 41 miles to Balloki Fall and then carrying it 
across the 2 No. 23 feet spans of the Foil in an Aqueduct — 

Increasing capacity of Dhipali Distributary from 97 cusccs 
to 271 cusccs for 64 miles at Rs. 4,000 per mile 


11,46,452 


Aqueduct at Balloki Fall, 2 spans of 23 feet, '■ay same cost 
as Aqueduct across Rori^A.-9) Feeder Head Regulator 


26,000 


New length of Distributary, 44 miles at Rs. 5,000 per mile ..>. 22,500 


8.658 57,158 


Grand Total G. 1. — Canal Crossings 


15,43,870 
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SUTLEJ PAM PROJECT. 

LOWER SIRHIND CANAL. 




R. D. 

Mile. Foot. 

RORI (A-n) FEEDER. 

Amount. 

Rs. 

Total . 

Rs. 

34- 2,000 

7 fcuL Tiill at tail through Regulator into Bnra Gudah Distri- 
butary, say mill of S .stones at R**. 2,000 each... 

10,000 



&.bout 0 feet Fall, mile 20 of Bam findah Distributary 
below Bhatinda-Sirsa Railn'/i>J’, say mill of 5 stones at 
Rs- 2.,0Q0 <avah 

, KDIQQ 

20A<1Q , 


BHATINDA-BIKANER FEEDER, 



5 300 

8*6 feet Fall near Lehra Jfohabat Raihvay Station on 
IRiatinda Dhuri Line, 2,300 cusr&s full supply — 

H. P. availnblo-‘’^°°j”‘^ = 1,035. 

•Say 10 stonas at E.s. 3,000 

30,000 


22 2,000 

9 feet Fall near Bhatinda on Bhatinda-Sirsa Railv^ay 
Conditions as above — 

10 stones at Rs, 3,000 ... ... ••• 

30,000 

00,000 


BIKANER BRANCHES. 




BORDER BRAXCH. 


1 

0 0 

i 

1 

i 

« * 

! 

1 

7 feet Fall in w.itcr .surface through Regulator near Dabwali 
3(aiuli and Raihvay , Station on .Jodhpur-Bikancr Rail- 
way— 

Discharge 518 cusecs, H. 1’. 302. 

.Say lump sum ... ... ... 

16,000 


f 

i 

jjorr.— Tlicro is n Fall into tho Main Jti.uiHi ..i«r into which iho Turbines 
could tail in rotational working. 



1 

1 * 

MAIN IJRANCir. 



1 

i S2 3,000 

9 fcft F.sll ntjar Hanunmiiyarh on .lodhpur-Bikauer 
Rnilwiiy — 

J )i‘'f*harge 287 cusecs, II. I’. -33. 

S.I V lump .sum 

]. 3,000 

30,000 


>'oTn,-Tho9fcetFnllisin\YaterMirfacrwhi'L s nioro than tho /nil in 

bed in this ca^o. 




I 


WnANT) Totat. J. — 


1,10.000 




SUTLEJ DAM 

LOWER SIR 

Z— BUILD 


1 Fermanont Suporiateodmg Engioccr's Toai- 
dcnco. 

~ Do, Superintending Eopneer's ofEeo 

3 Do. Do. moniak 

* Do. Do. godom 

3 Do. Exccutiro Engineers bu^loir 

C Tempoiary DtUo ditto 

1 Permanent Sub-Dirisional OtEccr'a bnngaloir 
8 Temporanj Ihtto ditto 

0 Fonnanent Divisional Oilico ... 

10 Temporary Ditto 

11 Permanent Sub-Divisional Oflicc 

12 Temporary Ditto ... 

13 Permanent TolograpU Office and Signalior'e 

quarters, single. 

14 Do. Ditto ditto double 

15 Do. Sub-Assistanl^Surgeon's quarters 

and dispensary, 

10| Temporanj Ditto ditto 

171 Permanent Best-house and out-houses let, 
double. 

18| Do. Best-house and out-houses let, 

single. 

Do. Subordinate rest-house 

Do, Enlarging existing rest-houses ... 

Do. Barkandaz quarters 

Temporary Ditto ... 

Permanent hleniol quarters for Divisional 
Office. 

Temporary Ditto ditto 

Permanent Menial qnarters for Sub-Division 
Tempo) ary Ditto ditto 

Permanent Dpper Subordinates' quarters ... 
28| Temporary Ditto ditto 

29| Permanent Lower Subordinates and Olcrhs' 
quarters (per unit). 

3’e’".po;ujp Ditto ditto 

-Hi Permanent Mistries lines and menials (per 

1 unit). 

Temporanj Ditto ditto 

Permanent Begulating Establishment and 
huts. 

34 Do Begulating Establishment and 

huts at other Regulatorei 
15 Do. Storoyard, Workshops and 

Engine-Bhods 

IG Do. Lime, cement store (unit) 

87 Do. Gauge reader's' huts 

38 Do. Zilladars' houses, Munshi's Office 

and Peon. 



Total cost of Permanent Buildings 

Total cost of Temporary Buildings ... 

Gcsmd Total of cost op born PEiniiUEaT and I 2,18,000 
TEMFcnALV Buildings 































PROJECT. 

HIND CANAL, 

IHGS. 
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SUTLEJ DAM FKOJECl 


LOWER SIRHIND CANAL- 

L— EARTHWORK. 



"EAKTHTfOiKK. 

Total. 

R. D. 

Digging. 

Borrow- 

pita. 





MAIN LINE UPPER. 

iJile. Feet 

C.ft 

C.ft. 

C. ft 

0 0 •) 




to V 

8 4,000 3 

75,515,900 

2,445,650 

77,901,5.50 




GREY CANA 

L FEEDER. 

0 0 ) 
to f 

22,081,200 

1,762,700 

2.8,843.900 

lO 0 ) 

lO 0 f 

to >■ 

10,574,900 

1 

3,374,700 

13,959,000 



L S 


8 4,000 
to 

37 8,000 


sOOO I 

1,000 J 




MAIN LINE LOWER. 
239,480,300 Nil 289,480,800 


Amount 



6 7,7 


10 I 23,94,803 23 9 


10,47,947 




PHUL FEEDER. 

I • 1 



0 0 ) 
to ( 

0 1,000 ) 

22,595,950 

j 

1 358,050 

22,954,000 ! 

i 7 

1 

1 

1,60.678 




RORI (A-9) 

FEEDER. 

0 O') 

to > 

28 4,000 ) 

54,446,200 

12,157,150 

60,603,350 

28 4,000 1 
to 1 

34 2,000 J 

3,298,650 

9,676,350 

12,975,000 

Total ... j 

• •• 


79,578,350 
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L. — EARTHWORK — continued. 


Serial 

No. 

R. D. 

Eauthwoiik. 


Rate 


Digging. 

Boitow- 

pits. 

Total. 

per 

X. c.£t. 

Amount. 



Brought forward ... 

BHATINDA-BIKANEll FEEDER. 


Nile. Feet. 

1 

G. ft. 

C. ft. 

C. ft. 

Rs. 

Rs. 

1 

0 0 ) 
to ( 

9 4,000 ) 

17,001,200 

1,330,050 

18,397,250 



2 

5 4,000 ) 
to > 

15 0 ) 

20,996,000 

4,722,300 

25,718,300 



3 

15 0 ] 

to [ 

22 2,000 1 

13,067,300 

4,309,850 

17, 377,1. )0 



4 

22 2,000 •) 
to 

46 1,000 ) 

51,238,450 

7,941,050 

59,179,500 




Total ... 

... 

• • • 

120,672,200 

7 

8,44,706 





BIKANER BlliVNCHES. 





M,\in Biianch. 


1 

0 0 ) 

to > 

9 0 ) 

8,409,000 

7,078,700 

15,487,700 



2 

9 0 ) 

to j 

18 0 ) 

.5,988,650 

1.5,077,450 

21,006,100 



3 

18 0 ) 

to i 

24 0 ) 

4,162,150 

4,603,850 

8,706,000 



4 

24 0 ) 

to [ 

27 0 ; 

1,069,650 

.5,225,500 

ti.29.5,1.50 


! 

5 

27 0 1 

'to [ 

32 3,000 J 


2,896,000 

X 7,462,660 



0 

32 3,000 ) 
to 

43 0 ) 

4,510,200 

6,214,800 

10,725,000 



7 

43 0 ) 

lo [ 

47 2,000 ) 

I, .151, .5.50 

2,6.81,100 

4,132,650 



8 

47 2,000 ■» 
to 1 

53 0 j 

1,647,400 

.3,412,800 

5,060,200 

> • 



Total ... 


* * p 

78,995,450 

6 

4,73.973 



51,35,023 


8,44,705 


Carried over 


69,79,728. 
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L.- — EARTHWORK — continukd. 



Earthwork. 


Digging. 


Borrow 

pits. 



Bate 

per 

c.ft. 


Amount. 


BORDER BRAUCH. 


Brought foiwvard . . 59,79,728 


Mile. Feet. 

0 0 ) 

• to f 
1 3,000 ) 

1 3,000 ) 
to { 
8 4,000 ) 

Total' ... 

Bikaner Main 
Branch. 

Bikaner Border 
Branch. 


1,567,350 


1,567,350 


3,032,450 I 5.553,950 8,586,400 


10,153,750 


60,923 

4,73,973 

m 

60,923 


5,34,896 


ABOHAR BRANCH AL'llERATIONS. 

42 3,000 Lowering and widening bed of Abohar Branch from Daudhar Fall to 

to Head Sutlej Navigation Channel. Length 27,635 feet. 

48 635 

Emma F.8. L. 


I Fbofosed F.S.L. 


8 - 0 ' 100 ' 

H: 1- 


80 O'— 

Ensrihs Bbd. 


1 • •• 


Neit Condition 
Bed 8lofe=1/CGCG 
Bed 'Width= 100‘O 
p. 8 DEm=9’0' 


Fbofoefd Bed. 


(734-3S - 732-27) + (29-9 - 28-24) 

Mean Lowering 2 

2-05 + 1-66 . 3-71 

= 2 ~ ~2* ~ ^ ^ ® 

Volume to he excavated |(100+10) 10 — (80+8) §1^27,635 

= (1,100 - 704) X 276-35 = 396 x 276-36 
-=1,09,43,460 say 1,09,43,500 c. ft. 


65,14,624 
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L. — E ARTH W ORK — concluded. 


R D. • ‘ 

Miles. Feet* 

liioughi forward 

ABOHAB BRANCH ALTERATIONS.— continukd. 

48 635 Lowering bod of Abohar Branch from Head Sutlej Naviga- • 

to tion Channel to 8 feet Fall and Bridge at Gholin, length 

50 4,000 13.365 feet. 

Horn i„w«ri„B 

=1-56 Miyie. 


Amount. 

Rs. 


iisw CoNDinOK. 

BKD atOrBc:l/6GC(i 
■FD morn oSl'O • 
F. s. DFrTn-=9-0 


A A 

. 1 
I I . 


IWismc K.s.ii. 
I’ROFOsrD P.SL. 


-u-o -> 


EVHTINODKn. 
h4U— 


58 2,660 
to 

61 2,000 


.Veit Coeditio.v. 

' BFD stopr -■= 1/CCCU 
• iirn vsmn -=510 
_K. “. DRprn =7-0 


rouof. - I j I / 

• • \ ' V V Pkoposcd bed. ^ / 

1-0 ”■ 

Volume to be exeavatfld = |(84 x + — 8‘0’^j x 13,365 

= |i .34-4 4 (02-16 - 64)J x 1 3, 365 

=:(134-4_2S-16'> X 13,365 
= 163-56 X 13.365 = 21,72,614 
say 21,73,000. 

U.D. M. 42-3,000 ft. to R.D. M. 4S-035ft. « 1,09 43,500 c. ft. 
R.D. M. 48-635 ft. to R.D. M. 30-4,000ft.= 21,73,000 c. ft. 

Total ... 1, .31, 16, 500 c. ft. 

Abstract, 

13,1 16,500 c. ft. earthwork at R«. 6 per thousand := 78,699 
I Contingencies at Rs. 5 per cent. » 3,935 


BHATINDA BRANCH ALTERATIONS. 

Lowering bed , of Bhaliiula Bmnch from R. 1). 292,650 feet, 
Dhip.ali, to .Sadhnna Fall, R. D. 307,000 feet, length 14,350 feet. 

Mxisns'G p. s. I. 

V \ ^ ^ PporoTPD p. 1. 1.. 



'A t . ;/ 


Lmwinc Bi.n 






V 

V PHorosro Bed V 

^0m 



51 can loworing = - 


(713-74-7l0'60)-K716-10-7l2’75) 


3-14+.3'3.'> 


= .3-2.5. 


VoliiMu* (o be f'xc.avated- 54x3"254-(9-06 — 6*4“ ) jX 14,3.50 

= 175-5 -(93-0-41-0) j x 14,350 

= (176-5 -52) X 14,350 
= 227 5 X iMoO r- .3,264,625 c. ft. 

sny 3,265,000 c. ft. 

ABSTRACT. 

3,-26.5,000 c. ft. earthwork at R.S. ^6 per thousands 1.0,590 

Contingencies at Rs. 5 per cent, = 980 


Total. 

Rs. 

65,14,624 


82,634 


20,570 


Grand 3’otal L. — Earthwork 


• • • 


66,17,828 




SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANAL. 


L 1.— LINING. 


Lcn^tli. 


Mile Feet. 


0 0 ) 
to [ 

8 4,000 ) 


8 4,000 ) 

to [ 
27 8,000 } 


0 0 ] 

to \ 

25 0 J 


0 0 1 

to [ 

(5 1,000 J 



to 

23 

4,000 


to 

34 

3,000 


Total 


0 O’! 

to [ 

46 1,000 j 


Periinoter. 

* Arcasq. ft. 

3 

4 


Ilato 

7 

bq. ft. 


MAIN LINE UPPER. 


44,000 


21 .‘ 


!),4CO,000 


MAIN LINE LOWER. 


04,000 


104 


18,230,000 


ABOHAR-BHATINDA FEEDER. 


125,000 


140-2 


17,525,000 


PnUL FEEDER. 


31,000 


113-2 


3 509,200 


RORI (A-9) FEEDER. 


144,000 

28,000 


63-4 

48-6 


9,129,600 

1,360,800 


10,490,400 


BHATINDA-BIKANEK FEEDER. 


231,000 


77-4 


17,879,400 


Amouut. 


'I’otal. 


I Rs. 
20 ! 18,92,000 


20 


36,47,200 


20 


35,05,000 


20 


7,01,840 


Rs. 

18,92,000 


36,47,200 


35,05,000 


7,01,840 


20 


20,98,080 


20 


35,75,880 


20,98,080 


35,75,880 


Carried over 


1,54,20,000 
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L. 1.->_LINING — COSCLTOED. 



Brought forward 


1,54,20,000 


BIKANER BRANCHES. 


Bikaner Main Bbancu. 


0 0 

to 

9 0 

to 

18 0 

to 

24 0 

to 

27* 0 

to 

32 3,000 

to 

43 0 

to 

53 0 


45,000 


45,000 


30.000 


15,000 


28,000 


52,000 


50,000 


61-4 2,763,000 


271,800 


47-6 1,428,000 


705,000 


46*0 1,288,000 


30'0 1,560,000 


29'0 1.450,000 


Total 


11,912,000 


20 23,82,400 


Bikaner Border Branch. 


0 0 
to 

8 4,000 


44,000 



20 3,32,640 27,15,040 


Grand Total of L. 1. — Lining 


... 1,81,35,040 










SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


M.— PLANTATION. 


MAIN LINE UPPER. 

Av«‘jiuf 46 milcM at IK 1 00 per mile ... 

.'lilc 0-4 four line."! =10 miles. 

Mile*- 4-f) six lines = ^Oniiles. 

Total 46 niile.s. 

I’laiitiiticin on spoil, 172 acrc.s at R«. 25 per acre 
Miks 4-n sp<iil width 2 x IfiO ft. 


GREY CANAL FEEDER. 
36 miles one line onlj' at Re. 100 per wile ... 
I’lantation on .spoil, lOOnems at Re. 25 per actv 


MAIN LINE LOWER. 
Asciiut- 111 miles at Rs, 100 per mile 
Mile 1) to 27 i six lines. 

Plantatioii on spoil, 637 acres at Rs. 25 per awe 
Milo 0 to 271 spoil width 2 x 150 ft. 

Rost House compound at Sidhwan, one at Ra 500 each 
Canal Station at Ajitwal. Lumpsum ... 


ABOHAR BHATINDA FEEDER. 

Avenue 130 miles at Rs. 100 per mile 
15 miles six lines = 90 miles. 

10 miles four lines = 40 miles. 

130 miles. 

IMnntati«ni on .sjMjil, 172 acre.s at Rs. 2.5 per acre 
1.5 miles spoil width 2 x .50 ft. 


PHUL FEEDER. 
.\M‘nu)- .1.5 iiiile.s at Rb. 100 per mile 

.*) inile.s six lines = oO miles. 
r2 miles four lines — ^•S mile.s. 

say 35 miles 

I'lautalion on spoil ;i.‘i neiiw at Rs. 25 per acre 
5 miles .sjwil width 2 x 30 ft. 

Canal Station at Rampura I'liul. Lump sum 


Amount. Total. 

R.S-. Rs. 


11,100 


1.'>,!I2.'> 


2,300 30.02.5 


17,301) 


Carried over 
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M. — PLANTATIONS — conoluded/ 


Brought forward 


Amount. 

Rs. 

1 

Total. 

Bs. 

69,200 

ROBl (A-9) FEEDER. 




Avenue 137 miles at Bs. 100 j/Cr mile 

84*4 miles four lines — 137 miles. 

... 

13,700 


Plantation on spoil, 70 acres at Bs. 25 per acre 

12 miles spoil ^vidlh 2 x 25 feet. 

... 

1,760 


Compounds of Bcbt-houscs on Branch and Distributai'ies 

22 No. at Ba. 500 each ... ...‘ 

1 

11,000 


Canal Station at Sivba. Lumpsum ... 

... 

2,500 

28,950 

BllATINDA-BIKANER FEEDER. 




Avenue 184 milc.s at Bs. 100 per mile ... 

40 miles four lines — 184 miles, 

/ 

Plantation on spoil, 116 acres at Rs. 25 per acre 

• • • 1 

18,400 



2,«75 


20 miles width 2 x 25 feet. 




Compounds of Bast-housas 



1 

No. 4 at Bs. 500 each 

• • • 

2,000 

23,276 

BIKANER BRANCHES. 




Avenue 124 miles at Rs. 100 per mile ... 


12,400 


61*8 miles two lines = 124 miles. 




Plantation on spoil, 80 acres at Ba. 25 per acre 

• % • 

2,000 


Hanumangarh Canal Station. Lumpsum 


5,000 


Compounds of Best-houses on Branches and Distributaries 

36 No. at Rs. 500 each ' 

1 

... 

18,000 

37,400 

Grakd Total op M. — Plantations 

... 

1,58,825 
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SUTLEJ DAM PROJECT. 

LOWER SIEHIND CANAL. 


O.— MISCELLANEOUS. 


MAIN LINE UPPER. 

Boundary Pillars 9 miles at every 500 feet and 10 per cent, for curves at 
Rs. 6 each, Bs. 120 per mile 

Distance Marks 9 miles at every 1,000 feet both banks at Bs. 20 each, 
Bs. 200 p^r mile 
Experiments. Lumpsum ... 

Conservancy. Do. 

Bench Marks e>nbedded every 10,000 feet 5 No. at Bs. 50 each ... 

Drainage of banks and spoil 9 miles at every 1,000 feet each bank at Bs. 120 
each, Ba. 1,200 per mile ^ ••• 


GBEY CANAL FEEDER. 

Boundary Pillars 36 miles at every 500 feet and 10 per cent, for curves nt 
lis, 6 each, Kb. 120 per mile 

Distance Marks 36 miles at every 1,000 feet one bank at Rs. 20 each, 
R.S. 100 per mile 

Bench Marks embedded every 10,000 feet 9 No. at Rs. 50 each 
Drainage of banks and spoil 36 miles at every 1,000 feet each bank at 
Bs. 70 each, Bs. 700 per mile - . 


, MAIN LINE LOWER. 

Boundary Pillars ISJ miles at every 500 feet and 10 per cent, for curves 
at Rs. 6 each, Rs. 120 per mile ... ... t.. 

Distance Marks 18J miles at every 1,000 feet both banks at Rs. 20 each, 
Ba. 200 per mile 
Experiments.' Lump sum ... 

Conservancy. Do. 

Bench Marks embedded every 10,000 feet 9 No. at Bs, 60 each ... 

Well surveys and fixing Plates in wells in tract not yet under observation. 

I^unip sum ••• *** ••• 

Fehciug Rest-houses compounds 2 No. at Rs. 300 each 
Fencing Canal station at Ajitwal. Lumpsum 
Unforeseen. Uo- 

Drainage of banks and spoil 18 ^ miles at every ^000 feet each bank .it 
Bs. 120 each, Rs. 1,200 per mile .J- ^ 


ABOHAR-BHATINDA FEEDER. 

Boundary Pillars 25 miles at every 500 feet and 10 percent, for curve.** at 
Bs. 6 each, Rs. 120 per mile 

Distance Marks 25 miles at every 1,000 feet both banks at Rs, 20 each 
Bs. 200 p‘er mile ... ... ... ... • , .. 

Experiments. Lump sum ... 

Conservancy. Do. 

Bench Marks embedded every 10,000 feet 12 No. af Rs. 50 each 
Fencing Rest-houses compounds 3 No. at Rs. 300 each ... ^ 

Unforeseen. Lumpsum 

Drainage of banks and spoil 25 miles at ovei’y 1,000 feet each b.ank at 
Rs. 110 each, Rs. 1,100 per mile ... 


Amount. 

Rs. 


. ],080 

1,800 

5,000 

4,500 

250 

10,800 


PHUL FEEDER. 

Boundary Pillars 6'2 miles at evei’y 500 feet and 10 per cent, for curves at 
Bs. 6 each, Rs. 120 per mile ... t. ... ... ' 

Distance Marte G‘2 fnilcs at every 1,000 feet both banks at Rs. 20 each, 
Rs. 200. per mile ... ... ... ... . 

Experiments. Lump .sum ... 

Conservancy. D<\ ... ... ... . . ‘ 

Bench Marks embedded every 10,000 feet 3 No. at Rs. 50 cadi 
Fencing canal station at Rampura Phul. Lumpsum 

Unforeseen. Do ... ' 

Drainage of banks and spoil 6'2 miles at every 1,000 feet each bank at 
. • -Rs. 110 each, Rs. 1,100 per mile ... 


4,320 

3,600 

900 

25,200 


2,220 

3,700 
10,000 
.9 000 
450 

1,500 

600 

3.000 

5.000 

22,200 


3.000 

5.000 

1.5.000 

12.000 
600 
900 

5,000 

27,500 


Y44 

l,^!40 

3,000 

2,500 

150 

3.000 

1.000 

6,820 


Carried over 


Total. 

Rs. 


23,430 


34,020 


57,670 


69,000 


18,454 


2,02,574 
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o! -MISCELLANEOUS — CONCLUDED. 


f 

\ ‘ 

^ . 

Brought forward ... 

RORI (A-9) FEEDER. 

Amount 

Rs. 

Total. 

Rs. 

' 2,02,674 

Boundary Pillars 34‘4: milc.s Jit every 500 feet nnd 10 per cent, for curves 
at Ra. 0 each, Ks. 1 20 per mile , ... 

Distance Marks at every 1,006 feet on one Rank only nt Ks. 20 

each, Rs. 100 per mile 

Experiments. Lump sum .... ... 

Conservancy. Do. 

Bench Marks embedded every' 10,000 feet ,17 No. at Rs. 50 cjicli 
•, Fencing Rest-house compounds 22 No. at Rs. 300 each 

Fencing canal .station nt Maur. Lumpsum 

Unforeseen. Do. 

Drainage of banks and spoil 34*4 miles at every 1,000 feet each bank nt 
Rs. 100 each, Rs. 1,000 per mile 

4,128 

3.44.0 

8.000 
6,000 

850 

6,600 

2,000 

.5,000 

34,400 

69,418 

% 

BIKANER-BHATINDA FEEDER. 

« 



Boundary Pillars 46 miles nt every 500 feet nnd 1 0 per cent, for curves 
at Rs. Reach, Rs. 120 per mile 

Distance Marks 46 jnilc.s at every 1,000 feet one bank only at Rs. 20 each, 
R.S. 100 per mile 

Experiments. Lump .sum ... 

Conservancy. Do. 

Bench Morks embedded every 10,000 feet 23 No. at Rs. 50 each 
) Fencing Rest-house compounds 4 No. at Rs. 300 each 

Unforc.seen. Lumpsum 

Drainage of banks nnd spoil 46 miles at every 1,000 feet each bank at 
Rs. 100 each, Rs. 1,000 per mile 

5,520 

4,(500 

10,000 

6,000 

1,150 

1,200 

6,000 

46,000 

1 

79,470 

BIKANER BRANCHES. 



Main Branch 53 miles "j 

f ... Total 61*8 miles. 

Border Branch 8*8 miles J 



Boundary Pillars Gl’8 miles at every 500 feet and 10 per cent, for curves at 
Rs. 6 each, R.s. 120 per mile 

Di.stnncc Marks 61*8 miles at every 1,000 feet on one bank only at Rs. 20 each, 
Rs, 100 per mile 

Experiments, Lumpsum ... 

Conservancy. Do. 

Bench Maries embedded every 10,000 feet 31 No. atRs. 50 e.ach ... 

Fencing Rest-house compounds 36 No. nt Rs. 300 each 

Fencing canal station at Ilnnumangarh. Lump sum 

Unforeseen. Do, 

7,416 

6,180 

10,000 

6,000 

1,550 

10,800 

5,000 

5,000 

51,946 

. , Grand Total 0. — Miscellaneous 

« 

... 

4,03 408 




SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


R— MAINTENANCE. 


The provision for P. — ^Maintenance in the Revised Project for the Triple Canal system is : — 

Rs. 

Upper Jheluin ... 6,72,560 


2*48 "I 




1 Per cent, on cost of Main 

Upper Chenab ... 4,89,361 


3-28 

- Canal and Branches less cost 
of land. 

Lower Bari Doab . ... 3,08,866 


4-26 



3 

1002 




3-34 

Rs 


For Lowei’ Sirhind Canal the total probable cost of works excluding land 
and without maintenance and special Tools and Plant will be '... 3,71,14,071 


Deduct — cost of Lining which will need no maintenance and is responsible 
for the high work estimate 


1,81,35,041 


/ 




Balance 


1,89,79,031 


Take mean per cent, of Triple Project, say 3 per rent. 


The distribution by Branches is made as below v 

Main Line Upper 
Grey Canal Feeder' 

Main Line Lower 
Abohar-Bhatinda Feeder 
Phul Feeder 
Rori (A-9) Feeder 
Bhatinda-Bikaner Feeder 
Bikaner Branches 


Say 


Bs. 

... 45,000 

... 76,000 

... 97,500 

... 1,05,000 
... 37,500’ 

. , 90,000 

... ' 90,000 
... 60,000 


Gkand Total P. — ^Maintenance 


6,00,000 


Q.— LOSSES ON STOCK. 


Losses on Stock cannot be estimated, an allowance of Rs. 50,000 is made. 


The distribution by Branches is made as below: — 
Main Line Upper 
Grey Canal Feeder 
Main lan^ Lower • •• 

Abohar-Bhatinda Feeder... 

Phul Feeder 
Rori (A-9) Feeder 
Bhatinda-Bikaner Feeder... 

Bikaner Branches ... 


Rs. 

4.000 

6.000 
8,000 
8,000 
.3,000 
8,000 
8,000 
5,000 


5,67,000 

6,00,000 


Qbano Total Q. — ^Losses on Stock 




50,000 
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SUTLEJ DAM PROJEGT. 

LOAVER SIRHIND CANAL. 


(3).— DISTRIBUTARIES. 


Acres. 

■ 

Rate. 

Amount. 

Total. 



Rs. 

Bs. 

Rs. 


ABOHAll URANOll ALTERATIONS. 





MOKT.SAU HiTHAB TkAGT. 




80,000 

Gross area within irrigation limits 

3-0-0 


, 


Increasing the capacity of the Faridkntc Distributary to 





carry the supply for this Tract. 20 miles at Rs. 2,000 



2,80,000 


per mile 



. 



1 



RORI OHAUTALA <A.-9) TRACT. 


1 


681,000 

Gross area within Irrigation limits .. 



2 0,4.3,000 

1,005,000 

BIKANER DISTRIBUTARIES. 

Gross area within Irrigation limits 

2-12-0 

27,63,750 

27,63,750 


On AND Total. (3) — Distributaries 


50,.S(J,7.i0 
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MAIN LINE UPPER. 

Baihvayi — 

AjUwal to Hcadvaorlca. — This 20 miles portion would have to be built 
in any case for the Hcadworks and the whole cost will be debited to 
Headworks. 

Special Tools and Plant ( Heavy ) — 

10 percent of Total I (2), Main Canal and Branches, K.s. 35,G4.1G3 ... 


Amount. 

Rs. 


3,5G,416 3,D6,416 


MAIN LINE IX)WER. 

Raibrays — 

Ajitwal to Headwm'lcs. — This 20 miles portion would have to bo built in 
any case for Headwoi'ks and the whole cost will be debited to Head- 
w'orks. 

Ajihval to Daudhar — 8 miles — Rs. 

Cost of connection at Ajitwal Station, lump sum ... 8,000 

Permanent- way laid, 8 miles at Rs. 30,000 per mile ... 2,40,000 2,48,000 

Special Tools omd Plant (Heavy ) — 

10 per cent, of Total I (2), Main Canal and Branches ... 74,85,818 7,48,582 9,96,582 


ABOHAR-BHATINDA FEEDER. 

Railways — 

Daudhar to Dhipali — 25 miles — 

Permanent-way laid, 25 miles at Rs. 30,000 per mile ... 

Special Tools and Plant (Heavy ) — Rs. 

10 per cent, of Total I (2), Main Canal and Branches ...59,26,509 


7,50,000 


5,92,651 13,42,661 


PHDL FEEDER. 

Railways — 

Rampura Phul (n Dhipali — 7 miles — ^ Rs. 

Cost of connection at Rampura Phul Station, lumpsum... 8,000 

Permanent- way laid, 7 miles atRs. 30,000 per mile ... 2,10,000 

Special Tools and Plant (Heavy ) — 

10 per cent, of Total 1(2), Main Canal and Branches ... 14,08,565 


2,18,000 


1,40,856 3,68,856 


RORI (A.-9) FEEDER. 

Railways — 

Ra'itipwm Phul to Maur — 16 miles — Rs. 

Cost of connection at Rampura Phul Station, lump sum... 8,000 

Permanent-way laid, 16 miles at Rs. 30,000 per mile 4,80,000 

Maur to Tail of Rcri A.-9 Feeder — 18 miles — 

Cost of connection at Maur Station, lump sum . . 8,000 

Permanent-way laid, 18 milca at Rs. 30,000 per mile ... 3,40,000 10,44,000 


Special Tools and Plant (Heavy ) — 

10 per cent, of Total I (2), Main Canal and Branches ... 41,09,521 


4,10,952 14,64,952 


Carried over 





I. (5). -SPECIAL TOOLS AND PLANT— conolwded. 


Brought forward 

BUATIKDA-BIKANER FEEDER. 

Itaihvaya — 

Itnmpura Pkul Railway Station to mile 20 crossing of Southern Punjab 
Railway ; mil« 0—12 runs parallel to the Uajpuro-Bhatinda Railway, 
leaving 8 inilc.s from Bhucliu station to Southern Punjab Railway. 

8 miles of ponnnnent-way will suffice. 

Rs. 

Connection at Rampura Phul Station lump sum ... 8,000 

Two connection.*! at Rhuchu station 2 at Rs. 8,000 each 16,000 

Permanent- way laid 8 miles at Rs. 30,000 per mile ... 2,40,000 

Lifting and relaying 1 2 miles at Rs. 6,000 per mile ... 60,000 

Sangut Station to Southern Punjab Raihoay, metre gauge, 

1 1 miles — 

Connection ut Sungnt. lump sum ... 4,000 

Permanent- way laid, 11 miles at Rs, 15,000 per mile ... 1,6.'5,000 

Sangai Station to Tail — 1.6 miles. Tlie 11 miles of perma- 
nent-way material can be lifted and rclaid as sidings — 


15 miles at R.s. 2,500 per mile 


37,500 


Si>eeial Toole and Plant {Iha vy ) — 

10 per cent, of Total 1 (2), Main Canal and Branches 58,97,2.35 


Amount. 

Rs. 


Total. 

Rs. 

45,09,457 


3 24,000 


8 I 11,20,228 


BIKANER BRANCHES. 

Railways — 

Border Branch. 

Head to tail, 9 miles, metre gauge — 

Permanent-waylaid, 9 miles at Rs. 15,000 per mile ... j 1,35,000 

, Main Branch. ' j 

The above permanent-way will suffice for laying ns sidings the whole ' 
way down the Branch so only the cost of lifting and relaying will bo 
required. 

11 is possible that sidings will not be required as only two trains a day 
run each way on tfic line now, so that materials can be unloadod direct 
from the main line. 

Lifting and if laying .sidings, 53 miles at Rs. 2,500 per mile ... 1,32,500 


Special Tools and Plant {Heavy ) — 

10 per cent, of Tolal 1 (2), Main Crnal and Branches 


.. Rs. 47,08,232 . . 4.70,823 | 7,38,823 


GnAND Total I. (5).— Special Tools a no Plant 


63,68,003 
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SUTLEJ DAM PROJECT. 


LOTV^ER SIRHIND CANAL. 


IL— ESTABUSHMENT. 

The provision for Establishment is made at the rate of 12 per cent, of total 1. — ^^Works. 


Sona] No. of Channels. 

Names of Channels. 

Amount 
. of 

L_Work.s. 

Rate 

per cent. 

1 

Amount of 
II. — Establish- 
ment. 


‘ 

Rs. 


Rs. 

] 

Main Line Upper 

.3.0,20,579 

12 

. 4,70,469 

1 

j 

Grey Canal Feeder ... ... 

9,90,172 

ti 

1,18.821 

1 

Main Line Lower 

H4, 82,400 

» 

10,17,888 

1 

Abohar Branch Irrigation 

2,80,000 

1 

33,(500 

5 

Abohar-Bbatinda Feeder ... 

72,69,160 

if 

8,72,299 

6 

Phul Feeder ... 

17,67,421 

it 

2,12,090 

7 

Rori (A-9) Feeder 

55,64,473 

it 

6,67,737 

8 

Rori Chautala (A-9) Distributaries 

20,43,000 

fi 

2,46,160 

9 

Bhatinda-Bikaner Feeder... 

70,17,458 

>1 

8,42,095 

10 

Bikaner Branches 

54,46,555 

n 


11 

Bikaner Distributaries 

27,(5.3,750 


.3,31,650 

12 

Abohar Branch Alterations 

13,31,(53.3 

' II 

1,59,796 

13 

i 

Bliatinda Branch Alterations 

1,3.3,204 

It 

1 

15,995 


I 


Grand Total of II. — ^Estabi.i.sjiment 


50,41,187 
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SUtLEJ DAM PROJECT^ 

LOWER SIRHIND CANAL. 

III.-TOOLS AND PLANT (ORDINARY). 

The pro^nsion for Tools and Plant is made at the rate of li porconC, of total I, Works. 


Names of Channels. 


Total amount 
of 

I— Works.’ 


Bate 

per cent. 


Amount of 
III.— Tools 
and Plant. 


1 Jfain Line Upper 

2 Qrcy Canal Fcedtir 
S Mam Lino Lower 

4 Abohav Branch Iirigation... , 

5 Abohar-Blmtinda Feeder ... 

fi Phul Feeder ... , 

7 Rori (A-9) Feeder 

8 Rori Chnutala (A-9) Distributaries 

9 BImtinda- Bikaner Feeder ... 

10 Bikaner Branches 

11 Bikaner Di-slribularies ... 

12 Abolmr Branch Alterations 
18 Bhatinda Branch Alterations 


R•^■ Rs. 

.89,20.579 lA ^ 58,809 

9,90,172 „ 14,853 

84,82,400 „ 1,27,236 

2,80,000 „ 4,200 

72,69,160 „ 1,09,037 

17,67.421 ,. 20..511 

65,64,473 „ 83,467 

20,43,000 , 30,645 

70,17.468 „ 1,05,262 

64,46,665 „ 81,698 

27,63,760 „ 41,456 

13,31,683 „ 19,976 

1,33,294 „ 1,999 


Grako Totai. or III.— Toots and 1’j,ant 


* • « 


7,05,148 





8UTLEJ DAM PROJECT 

LOWER SIRHIND OA'Ni.L. 


IV.>-SUSPENSE ACCOUNT. 

The provision made of Re. 8,00,000 is considered to be a fair allowance and the distribution is 
'made as below : — 
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SUTLEJ DAM PROJECT. . 


LOWER SIRHIND CANAL. 


V.— RECEIPTS ON CAPITAL ACCOUNT. 


The deduction for receipts on Capital Account i-s made at tl»e late of 50 per cent, of I. (6) Special 
'•Tools and Plant. . 

Detail is as below: — 


• 

Serial No. 
of 

Channel. 

Names of Channels. 

Amount of I. (5) 
Special Tools 
and Plant. 

■ 

Amount of Re- 
ceipts on Capital 
Account. 


Main Line Upper 

Ks. 

a, 58,416 

50 

Rs. 

1,78,208 

2 

Grey Canal Feeder 

... 

... 

... 

1 3 

f 

Main Lino Lower 

9.96,68*2 

50 

4,98,291* 

i 

' 4 

Abohar Branch Irrigation ... 

... 

• •• 

• • • 

m 

5 

Abohar-Bhatinda Feeder 

• 

13,42,661 

50 

6,71,326 

6 

• 

Phul Feeder ... 

3,58,856 

50 

1,79,428 

i ^ 

1 

I 

Rori (A-9) Feeder 

14,54,952 

60 

7,27,476 

1 

, 8 

Rori-Chautula (A.-9) Distributarie-s 


” 

... 

9 

Bhatinda-Bi leaner Feeder ... 

11,20,223 

, 

50 

5,60,111 

1 ^0 
( 

1 

Bikaner Brandies 

7,38,323 

,50 

3,69.161 

1 ' 

* '' 

! •>1 

Bikaner Distnbularie.s - ... 

... 

... 


12 

Abohar Branch Alteration ... 

4 •• 4 




13 

*m* • 

Bhatinda Branch Alteration 

^ ••• 

tm 

. • • 

. 

... 


Grand Total OF V. — Receipts ox Capital Account 

... 

31,84,001 

L ... 
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SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANAL. 


VI. (23).-CAPITALIZAT10N OF ABATEMENT OF LAND REVENUE. 



Annual 

Capital 


Revenue. 

Value. 


Rs. 

Rs. 

MAIN LINE UPPER. 



Ludhiuna District — 



Mile 2 to mile 8 — 4,000 feet — 



Cliahi land 25 acres at Bs. 2-8 per acre 

63 


Raiani „ 530 „ „ „ 1-12 , „ 

928 


Total 

991 


(Vpiliili/cd at 25 years' purchase = 25 X 991 

••• 

24,775 

Non.— The land aboro mile S is included in Head-worLs. 



GREY CANAL FEEDER. 



Lud/iiunn J'istriit — 


' ' 

liaiani land 241 acres at Rs. 1-12 per acre 

422 


Ferosepore District— 



Chain land 234 acres at Rs. 4 per acre 

936 


Uftnini tf 830 n » stt 2 n ^ ••• 

1,660 

» 

Total 

3,018 


Capitalized at 25 ycara’ purchase = 25 x 3,018 

• •• 

76,450 

MAIN LINE LOWER. 



Ludhiana District — 



Chain land 30 acres at Rs. 2-8 per acre 

75 


3(imni ,, 821 n n 1~12 ,1 i, ••• ,,, 

1,437 


Ffrozspore District — 



Nahii land 189 acres at Bs. 1-12 per acre 

331 


13iiTiini 1 60< If If fj 1*6 If f, ,,, 

835 


Total 

2,678 

1 

Capilali/ed at 25 years’ purchase = 25 X 2,678 

... 

66,950 

ABOHAR-BHATINDA FEEDER. 



Femepore District — 


» 

Cliahi land 33 acres at Rs. 2 per acre 

66 

• 

^nlin If 166 n h h 1*12 i, „ ••• ,,, 

291 


Bnrani .. 522 ., „ „ 1-6 „ „ 

718 


Fntiala State — 



Nnhri land 102 acres at Rs. 1-8-0 per acre ... ... 

153 


II 252 n n » 1-1-3 „ „ ^ ••• ,,, 

272 


Ludhiaun Di'^trict — 



Nnhri land 158 acres at Rs. 1-4-0 per acre 

198 


Raratu „ 112 ,, „ „ 0-12-8 „ „ ... 

89 


Total 

1,787 


Capitnlircd at 23 years’ purchase s 25 x 1,787 

1 • 

... 

44,675 

Carried over 


2,11,850 
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Vi (23). -CAPITALIZATION OF ABATEMENT OF LAND 
REVENUE • — OONOIiUBD, 


Brought forward ... 

PIIOL FEEDER. 

Ludhmva District — 

Nnhri laud,, 14 acres at Rs. 1-4-0 per acre 

Barani „ 6G „ „ „ 0-12-8 „ 

IfahJia State — 

Nnhri laud, .53 acres, at Rs. 1-4-0 „ „ 

Barani „ 212 „ „ 0-13-0 „ „ 


W »♦ 

»> 99 


Capilnlizcfl at 25 j'cars' purch<aso=25 x 300 
Notr — tt.ilo of Nnbln is ns<;'.tmod mean of Ludhiana (Jungle) and Feroztporo (Natliana). 


ROllI (A-9) FEEDER. 

States — Frrna mile 0 io mile 34 — 2,000 feet — 

Barani laud, 791 acres, atlls. 0-10-0 -per acre 

Nahri 329 „ „ 1-0-0 „ 

Sissar Dislritt — 

' Barani laud, -1.5(5 acres, at Rs. 0-3-6 „ „ 


Total 


Capilfilizctl at 25 years’ pnrclmae=25 x 857 


f’liles for Stales are taken mean of — 

BaranU 

Ra. a. p. 

Nahri, 
Rs. a. p. 

Ludhiana (Jungle) 

.. 0 12 8 

14 0 

Forozopore (Nathana) 
flissar (Sir-sa and Fatchabadl 

... 0 W C 
... 0 3 Q 

1 4 G 
0 8 6 

Total 

... 1 13 8 

3 10 

. Mena 

... 0 10 0 

10 0 


BHATINDA-BIKANER FEEDER. 

PatiaUi Stole — From mile 0 io mile 46 — 1,000 feet — 

Barani land, 927 acres, at Rs. 0-9-0 per acn 

Nnhri „ 232 „ „ „ 0-14-3 „ 

Ferozepore Disfrief, Nathana I’alisil — 

Barani hind, 509 acres, at Rs. 0-13-6 per nen 

Nahri „ ,57 „ „ „ ^ 0-8-0 „ „ 

Feroxeporr DUIrict, Fazilka Tahsil — 

Barani laud, 1 3(5 acre.s, at Rs. 0-5-6 per non 

Nahri „ 1 .5 „ „ „ 0-8-0 „ „ 


Capitalised at 26 years’ purchnsos=25 x 1,314 
Unlc of P.stiala State is assumed moans of both Talisils. 


BIKANER BRANCHES. 


Ferozepore District — 

Bn- a* i land, 116 acres, at Rs. 
jSahri ,, iOh ,, „ 

Hissar District — 

Barani land, 17 1 acres, at Rs. 
Bikaner Slate — 

Barani land, 1,418 acres, at R*-. 


0-5-6 per acre 
0 - 8-0 „ 

0-3-6 „ 

0 - 8-0 ,, ,, 


Annual Capital 

Revenue. Value. 

Rs. Rs. 

2,11,860 




0-9-(i per acre 

550 

0-14-3 .. „ ... 

207 

0-13-6 per aero 

430 

0-8-0 „ „ ... .. ' 

73 

0-5-6 per acre 

46 

0-8-0 ,, „ ••• 

8 

’I’olal 

1,314 



21,425 


32,850 


Capitalized at 25 yeans’ pin-chnsc=25 X 839 ... ... ' ... . I. 20,975 

t 


Cu.iM) Tota). YT (23), — Oaimtalissatiou or abatement of Lane IIevenue . ... 2,94,600 
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SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


VI. (25).— LEAVE AND PENSION ALLOWANCE. 

The provision for Leave and Pension' Allowance is made at tin- rate of 14 per cent, of 
II. — Establishment. 


Serial No. 
of 

Channels. 

Names of Channels. 

Amount of 

II. — Establi.sh- 
ment. 

• 

Rate j 
per j 
cent, j 

1 

Amount of Leave 
and Pension 
Allowance. 



Rs. 

1 

1 

1 

Rs. 

1 

Main Lino Upper 

/ 

4,70,469 

14 

65,866 

2 

Grey Canals ... 

1 

1 

1,18,821 

»» 

16,635 

3 

jllaiu Line Lower 

10,17,888 


1,42,504 

4 

Abohar Branch In-igation .. 

33,600 

»» 

" 4,704 

5 

Abohar-Bhatinda Feeder ... 

8,72,299 


1,22,122 

6 

Phul Feeder 

2,12,090 

» 

29,693 

7 

Rori (A-9) Feeder 

6,67,737 

If 

93,483 

a 

Rnii Chautala (A-9) Di.stribntaries 

2,45,160 

II 

34,322 

9 

Bliiilinda-fiiknncr Fet'der ... 

8,42,095 

IS 

1,17,893 

10 

1 

Dikanor Brnnehes 

\ 

G,.53,5S7 

II 

91,502 


11 

' BiUanei Distiibul.aiii-. 

3,31,650 

•1 

46,431 


12 

Abohar Branch Allcrnlions 

1,59,796 

1) 

22,372 


13 

1 Bhatiudii Branch AUei.ilions 

1.5,995 

f9 

2,239 


• GitAXD 'J'or.xr. e)i' VI. (25 ). — Le.v\t: axd Pensiox Ali.o\v.\xce 


7,8D,766 
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SUTLEJ DAM PROJECT. 


SCHEDULE OP RATES. 



ITEM. 



BATE. 

Earthwork Minimum Bate 


• • • 

Bs. 

6 %„ c. ft. I 

Concrete _ 

... 

« 

• • • 

SO % c. ft. 

Brick Masonry 

... 

... 

• • • 

35 do. 

Well Brick Masonry 

... 

... 

... 

32 do. 

Ai-ch Masonry 

... 

... 

... 

37 do. 

Metalling 


... 

1 • • 

15* do. 

Well Curb 

... 

... 


2 and 2-8-0 per 1. ft. 

Qates and Gearings 

« • • 

... 

... 

40 per 8. ft. 

Centring 

... 

... 

... 

120 and 150 each. 

Well Sinking 

• « « 


. . 

8 pet I. ft. 

’Bumping Posts , 

• • « > 

... 

... 

5 each. 

Drain Pipes 

« • « 

... 

... 

2 each. 

Iron Trougli 

• 


r 

» . * 

300 per ton. 

Rolled Steel Beams 

• « 

..." 

• t* 

12 per cwt. 

Lime Plaster 


... 


5 % 8. ft. 

Stone .Masonry 


'... 

r.. 

42 % c. ft 

Dressing Stone Work 


... 


0-6-0 per b. ft. 

Iron Work 

• « « 

* « • 

... 

12 per md. 

Clearing Grooves between 

Wells and Staunching 

• » 

... 

. 5 per 1. ft. 

Stone Pitching 

t • • 

• • • 

... 

18 per % c. ft. 

Stone Ballast 

• • • 

... 

... 

10 and 12 do. 


Details ot otlier rates such ns Prelimiimiy Charges, Land, Eartliwork, etc., are given in the 
llcport on Works concerned. 
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APPENDICES. 




SUTLEJ DAM PROJECT 

L9WBR SIRHIND OANA.L. 
APPENDIX A. 


LIST OF MASONRY WORKS. 
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SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANAL. 


App< 




KINGWAH canal off-lakcs 
















































JAGHAWAH canal oE-lalcs, 



Notc.— Ths Aghanrab Canal is tbu parent Uiaunel of Bldbiwah and Ddulatnah CanaU. 
The JBameswab Canal is Ibe parent channel of Maya'wah and fintairah Canals. 
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App. A 3. 
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3 



App. A 4. 
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App. A 5. 
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Apo. A. 7 
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App. Al8 



Combined DiMtibulary * ‘ i Draws off »5 cnsccj. 
































SUTLEJ DAM PROJECT 

diagram of capacities for I-OWER sirhind canal system 


River 


Rut tel 


Tail of Main Line U p per 
Rabi 

Wain Line Lower 7, 5.8 3 
Jfirey Canal Feeder nil 



Head of Main Line U p per 
\Tait 


Wait 

\absorption Lined 


Rabi 

7,583 

19 

Kharif 
. S, 240 
19 

7,602 

! Lower 

9, 259 

Rabi 

Kharif 

7,547 

8,20 4 

36 

3 6 

7,565 

6,2 40 


-Perennial Dis: = 2/42 + 166 absn: 
(Total 2,308) 


Head of Abohar. Branch 


\Abohar Branch 
\Muktsar Hithar 
'Ohutkote 

\Ferozepur& Faridkol 
labsi in S, N. C. 
ff6s Daudhar to Rania 


Tall of Main Line Lower 
Rabi^ 

\Abohar Bhatinda Fdn S,ISO 

[Abohar Branch 7.,4n 
7,547 


Kharif 

5,130 

3,07.4 


8,204 


Head of Abohar Bhatinda Feeder 


Rabi 

Kharif 

2,305 

2,308 

— 

176 

76 

76 

— 

457 

II 

II 

22 

22 

' 2 , 4/7 

3,074 


Rabi 

Kharif 

5,096 

5,096 

34 

34 

5,130 

S,/5 0 


Bhatinda Branch 
(Perennial Ois: -1,030+ Ho absi) 

(jota!^ I, zoo) 


T ail of Phut Feeder 

P Rabi ' 

,J/%4// Oistry: IZO 

iA.S.Rohri Feeder - l,46Z 

{Bhatinda Bikaner Fd(: 2,307 

3,889 

Head of Bhatinda Bikaner Feeder 

f Rabi Kharif 

JTQ'// 2,273 2., 2 73 

\absorption Lined '34 34 

2,307 2,3 07 

Tail of Bhatinda Bikaner Feeder 


]Bikaner Border Br: 
\BikaherMain Br: 


Bikaner Border Branch 

0is:in Oistrys:- 515+16 abs:unlined 
(rotal=S3l) 

(absorption Lined 


Photo. Ztnro., Orlobtr, 1919 .— N0.ECI1-I.200. 



Rabi 

Kharif 

531 

531 

lj74Z 

4742 

2,273 

2,273 


Dis'.in 0istryst‘= I61S+IZ7 abs: unlined 
(Total =1742) 

(absorption Lined ’•23) 

H. W. NICHOLSON, B. Sc., A. u i. o. B. 
teovtive Engineer, 

96th September, 1018, 
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SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANAL. 
APPENDIX B. 


STATEMENTS.. 


Description. 


Diagram of Capacities for Lower Sirhind Canal System 


Pago No. 


10 

11 

12 

13 

14 
,1R 

16 

17 

18 


Draw -off statement of Bikaner Branches ... 

Bo. do. Rori (A-9) Feeder ... 

Bo. do. BhatindaBranchatBliip.'ili fed from .\bohar-6haiindaFccdcr| 

Do. do. Abohar Branch at Daudliar fed from ^fai^ Lino Lower ... 

Statement Showing areas and allocation of water utili7.cd in Main channels of 
the Loa cr Sirhind Canal system 

41 

Do, do. of capacity and dimensions of Main Canal and 

Perennial Feeders \(ith absorption therein for lined and also 
unlined channels 

Do. do. difference of cost of works if channels arc constructed lined or 
unlined ... ... ... ... ... 

Do. do. details of crossings of the existing Distributaries of tho 

Sirhind Canal and tho proposed Lower Sirhind Canal channels 

Bo. do. Stoney Gates required with their estimated cost 

Do. do. number and details of Spans of Bridges on Main channels . . . 

Fo. do. distribution of capital cost hy tracts irrigated... 

B(i. do. . gross areas within irrigation limits of Abohar and 

Bhntinda Branches aflcctcd by Sutlej Dam Project 

Do. do. cost of Bridges for various widths of Span and Full Supply 

^Opt/ll *** ••• *** *** 

Bo. do. working of the existing Sirhind and Western Jumn 

Canals for the nverngo of 3 years 1911-14 by sections 

f ' 

Do. do. Value of C in Kutter’s formula for lined channels when 

^ ~ 01^ •* ••• 

Existing Capacity statement of Abohar Branch 
.. „ Bhatinda Branch 


Opposite. 

122—123 

124 

125—127 

128—129 

130—131 

132—133 

'134—135 

136—137 

138 

139—141 

142-143 

144 

14.5-146 

147—149 

150 

151 

152 







App. B. 2 . 




13,608 ll,34> 4.S39 

99,712 80,711 33,898 

182,613 161,370 65,753 
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App. B. 2. 



yiJf.— With the branches linert the saring in absorption t*ill be 117 caseis maRing 3,13'’ + 117 ^ « 217 ousecs araiJable in l‘i'>lributarips. 
























































SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


DRAW OFF STATEMENT OF BHATINDA BRANCH AT DHIPALI WHERE 
FED BY ABOHAR-BllATINDA FEEDER OF LOWER SIRHIND CANAL. 


erial Ko. of Reacbes. 


' App* B. 4. 
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SUTLEJ DAM 

LOWER SIEHIND 

DRAW OFF STATEMENT OF BHATINDA BRANCH AT DHIPALI 

(From R. D. 202,050 to 


Bedcoeo Canal DiUESBioxs, 

DISTANCE OF I'AUS, ™_ 

Bbacnes. feet. 


AssoapnoK 

at 8 CUSECS 

Wetted PBBiusTBB AND ABEA. 5 

OD3EC3. so. rr. OF 

U'BITEn ABEA, 

opsccs. 


Milo. Feet. 


100 0 
Tail. 


69 6,000 3-0 

Teona. 


2 82 1,339 O'O 

Bhatinda. 


a 78 0 

Bibiwala. 


4 I 75 2,000 


Exisling. I Propoted. I Bed 
I I slope 

lin 


F. B. Bed F. H modeUed, 

depth width, depth 


Pro. Exitling. Proposed. 

posed 

(wift- 

out Area 


8 9 10 11 13 


(24) (0-0) 
34 S-7 


(30) (6-0) 

42 5-7 4i 6'0 5,714 


0) (C-0) 
43 5-1 


6-0 1 5,000 


(30) (C-O) 

43 6-0 62 6'0 5,000 



si 70 500 5- 

I Foohla. 


43 8-7 63 67 15.000 


1-50 679 


12 14 


G I Cl 3,000 8-0 

t Sadhana. 


(43) {7-4) 

43 6-7 54 6 7 5,714 


6t.-9 2 34 I 71-9 3'0 I 21 2* 




55 2,000 8*0 

Balloki. 


58 ro 8,250 


9 11,182 01-2 20J 73 6 2-2 IC 16 


99 110 


Mote.— 1. The Mean Irrigation of the Uislribut aides {drcn above for 3 yc.irB (loll — ll) was 
_ „ ^Column No. 2B X Column No. 27. n 

2, Column No 29 170 x ~ l Uo: ) 

3. The iirigation proposed nnder Sutlej Dam Project will he 40 per eon), of 464,100 
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App. B. 4. 


PROJECT. 

•CANAL. 

•^VHERE FED BY ABOHAll BIIATINDA FEEDER OF LOWER SIRHIND CANAL. 
R. D. 600,000 TAIL.) 


Namool Distri 
butarics. 


ABCAS IS ACRES AOOORWNO TO BLUE PebcB.'STAOES OP AREA. 
BOOK S1ATIST1CS 1912*1 3. I 


Gross Proposod 

MCR. i«is«d.vovv. 


Draw off, 
cusccs. 


20 

21 

22 

23 

LAL BRAI 

91,818 

82,(580 

32,380 

liAMOl 

127,533 

115,180 

41,900 

Jangirana 

8,300 

0,040 

1,830 

4«l 


««4 


TEOKA 

94,030 

91,310 

27,730 




» ••• 

BUATINDA ... 

47,440 

3*8, 650 

11,730 

OHAIMAS 

41,015 

41,940 

12,730 


KOT UnxVI ... I 83,901 StI.GW 24,500 j 33 3 


8 Man 


10,707 



2,?0n I 33 


Total ... 509,110 404,100 135,100 


• 101,039 acres or 25 per coni, in execs', of ilio ^oposed irrig<itioa loii.tOO (cil imu 23). 

(.Column 22) = acroi or on Urn Hash ot Pell Supply Faelu* ol 170 ausees, aclumn 29 a 170 195,300 ocrcf. 



















































Note.— The total ol cultnraWe commanded area of the existing distiilmtarics given above is 802, 6ac acres, according to Blue Book Efatistics, 1912<13. 
The mean irrigation of these distributaries for 3 years 1911-14 was 531,077 acres pr 29 per cent, in excess of tho proposed irrigation (col. 15). 






















SsrialNo, of souiee of supply. 


ISO 


App. B, 6.. 


SUTLEJ DAM 

LOWER 

STATEMENT SHOWING AREAS AND ALLOCATION OF WAtIr 



Areas ik Aoeis. 


Onllnrablo Pmoosed 
Gross area, commanded jSon. 

aiea, “ 


Propcsed 
discharge 
in cusecs. 


0 Bhatinda Branch 


Abohar-Bhatinda Feeder 


Abohar Branch : — 


fdain lino XJppei 


INew Kharif) 


9 1 Main Line i-ower: — 


10 Grey Canal Feeder K. 


Main Line Upper: — 


Total Eaisting Channels Present 


Additional 


TOTAL NEW CHANNELS PERENNIAL 


KHARIF 


GRAND TOTAL OF LOWER' SIRHIND CANAL 


l,005,2&r 90i,7i0 361.6S6 



. 618.DDD SSI),8D0 220,320 

60,001) 62.100 21.610 


681.000 612,600 215.160 


... 66,6CC 61,000 16.CC0 

... . 3, no 

56.666 51,000 20.400 




609,116 401,100 16a, ICO 


161,100 165,800 


1,084,373 S8S,S3B 

810,000 279,225 



1686,257 1517.610 607.0 


785.000 601,725. 115.000 


4,071,422 3,657.001 1.338,612 



















































PRC^CT. 

■CANAL. 


rN CHANNEL, ON LCVEU SmuiNB CANAL 



I Total discharoe 

OF nxisTiso 
UISTRIRUTARIES, 
CUSEC. 


Rnbi. 


Kbarif. 

10 


Eatb« suTrt.Y 

OIVEH TO EirsTJKol 
U>srniD0TARi5;s, 
CO^EO,. 


ItAbi. 


11 


Klioril 


IS 


T^ojal DiaciMRon op 
New DjsTniiHjTARiEfl, 

OMECE, 


llabi. 


13 


Kbarif. 

14 


, Absobitios 
[J» Maw Cuanhelf 

OOSEW. 


Habi. 


15 


Kbarif. 


Total Disciiacoes at 
THE Head op Mai.v 
CuANKBLB, 
CDilEOS, 


Rabi. 


IC 


17 


Kbarif. 

18 


Kbmarks. 




















Serial No. of channels. 


I 


SUTLEJ DAM[ 

LOWER SIRHIND- 

STATEMENT SHOWING DETAILS OF CAPACITY AND DIMENSIONS OF MAIN CANAL 

UNLINED* 


1 

1 ( 0 ) 


- s 


Name of channels 

Total 

len^b 

of 

channels. 

Detail ton uned ciiavlcl 

Diachaige 
requited 
at toe tail 
of reaches 
of main 
channels, 
cnsccs. 

Canal. 

Dimensions 

of 

wetted area. 

Wetted 
dfeain 
millions 
of sq.ft. 

Miles 

Feet. 

Bed 

slope 

1 

in, 

Bed 

width, 

feet. 

P.B. 

depth, 

feet. 

Length 

in 

feet. 

Wettec 

peri. 

meter 

feet. 

2 

3 

4 

S 

0 

7 

8 

9 

10 

11 

Bikaner Main Branch 


63 

o' 

1 

• 


' 


• 

( 





1 { Delail of absorption given in capacity statement of 


Bikaner Border Brarch 

••• 

6 

4,000 

) Bikaner Branches* Ap 

pendix 

B,2. 


2 

Bhatinda-BiLsnci Feedei 


46 

1,000 

2,278 


S2 

S-0 

231,000 

746 

17-2 





C 818 

6,CCB 

26 

70 


45‘8 

1-3 

Bohn (A. Oj Fecdei 

ft* 

34 

2, COO 

} 











L fits 

6,606 

38 

8-0 


606 

8-7 









Total 

... 

10-0 

Phul Distribntary 

... 

«.« 

••• 


*«» 

... 


•• 

... 


Fhul Feeder 


6 

I, (too 

a,S8o 

6,666 

0 fiS 

00 

31,000 

110-4 

8-4 

Bhatinda Branch 


«•« 

••• 


... 

».» 

1 




Abohar-Bhatinda Feeder 

X 


23 

0 

5,096 

6,CGC 

112 

90 

126,000 

137-4 

17-1 

Abohar Branch 


... 

«•* 

••• 

••• 

••• 

... 

... 

... 

•aa 





R. 7.547 



- 




Main Idne Lower 


18 

4,000 


8,000 

163 

100 

94,000 

191-2 

18-0 





K. 8,204 



' 




Grey Canals Feeder 

... 

... 

••• 

... 

• 

... 

... 

... 

... 

... 

... 





R. 7,583 







Main Line Upper 

... 

8 

4,000 

K. 6,240 

8,000 

13^ 

100 


212-2 

9 34 


12 


231 

sj 


Si 


18 


20 


34 


36 


19 


Grand Total 


Total Bikaner Branches 


Tota lUain Canal and Perennial Feeders 


176 


20 


150 


^ore.— 1 he nnlined rhannels are designed in accordanro with tho Official Publication on Kornial Data of Design for 
Kennedy " Cbanneia, 1917, by F. W. WoodB, Esq., Chief Engineer. 







































App. B, 7. 


reOJECT. 

CANAL. 

AND PERENNIAL FEEDERS WITH ABSORPTION THEREIN FOR LINED AND ALSO 
CHANNELS. 


DmU. FOB DKLIBBD CBAKKELS. 


Discharge Discharge Canal. 

nUrhirni. reQoirffl at required al 
clrnw off^n the head Of the tail of 

fUsIrtWnr!*, Machf S Of tCBChcSOf 

(lislrihularies, 

channels, channels, slope 

cuscc'. euscc*. 1 


Dimenitont 

of 

vetted area. 



F.8. 

depth 

feet. 

Length 

in 

feet. 

18 

19 



It r.4iv rv2 4'.7 

K. •i,*'74 E 3 0 *4 


11. Nil K. Nil 


K. l.ono K. 1 000 


5.130 .'5,427 


R. 7.583 fl.S.OCS 


K 8,210 K. 8.723 


R. 7,602 R.8,.1l0 


K 9 259 I K. 0,«>73 


n. 7,420 R 7.602 


K. 9,083 K. 9.259 


,217 2273 



R. 5,179 5.329 


If. 0,830 e.fso- 


Saving 

Absorption Discharge absor- 

ntScnsccs required at Ption in 

nrMtn por million Discharge the head of case of 
million ao-R-oI dtavToli, reachesof l*"od 

nfRn ft welled cusccs. main chan- -hannels, 
“ "• area, nels, «“9ccs. 

cusccs. cusccs. 


2* I 25 


143 2,130 2,273 H? 

224 2,273 2,497 190 


1,56* ').102 

I 
J 




R. Nil 


K. 1,000 K. 1,000 

R. 8,448 

KTIaiOj 


B. 7,309 R. 8,448 


K. 8,906 K 10,105 




143 2,1.30 


. R 5,179 K. 0,175 
990 810 



.Nor,;.— The totals of columns ‘18 .add 23 include absorption in Dhatimln Branch ,of 1 10 cusccs and Ahnhar llriinch IF2 
cusccs, Soo Appendix D. 0. - 't . 
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App. B. 8. 
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• 

• 

u 

e* 

03 
&> 

tS 

•H 

04 

»4 

«> 

t3 

CJ 

e* 

3 

r* 

il 

Id 

.a 

pO 

U 

61 

is 

0 

0 

R 

a 

«M 

«9 

61 

Pe 

CU 

t=> 

e> 

.9 

pj 

.9 

'S 


-1 

91 

CO 

r 

in 

10 

N» 


itolts . — (1) Increase in cost of conslrucling lined channels instead of unlincd ones rrould bo Rs. (1,5},20,C0C — 94,10,710)- Its. 60,09,290. 
(2) .To line the channels afterwards if constructed unlincd would cost Rs. 2,52,58,830. 































































































































A pp. B. 9- 


]3G 


SUTLEJ DAM 

LOWER SIRHIND 


STATEMENT SHOWING DETAILS OF CROSSINGS OF THE EXISTING DISTRIBUTARIES 


Distbi ' 




Name of Channole. 

Reduced Dis 
tanee. 

Bed 

rridth, 

feet. 


m 

9 

IRedueeJ Dts 
1 lance. 



d 

•1 

cei 

s ^ 
s s 

o a a 

^ eS 9 
B 8o 

V 

04 

Miie. 

Feet. 

Bed 

level. 


Milo. 

Feel. 

Bed 

width, 

feet. 

Bedstone 

liu. 

B 


3 

4 

5 


' 7 

8 


m 


12 

13 

1 

1 

MAIN LINE. 







1 




1 

■ 

JAURAON Distributary from Abohar 
Branch. 

21 

],8G0 

163-0 

736-30 

746-20 


9 

2,400 

15-0 

4,444 

S 

2 

DAODIIAR Blanch of Jaeraon Dis* 
tributary. 

24 

2.GS5 

l(i3 0 

734-17 

744-17 


4 

500 

■ 

3,636 

■ 

■ 

ABOnAE-BHATINDA FEEDER. 






■ 





1 

1 

tVADNI Distributary from Abohnr 
Branch. 

0 

3,49C 

112-0 

731-00 

74000 

■ 

9-0 

4,827 

8-0 

8,636 

1 

1 

MANOKI Distributary from Abohar 
Blanch. 

3 

3,275 

112 0 

72S 02 

737-92 


20 

1,082 


5,000 

5 

1 

BILASPORE Minor of RackotDistri- 
buiaiy. 

7 

4,698 

1121 

725-55 

734-55 


3 

4,018 

■ 

2,857 

i 

■ 

RAEROT Distributary from Bhatinda 
Branch. 

0 

4,100 

112-1 

724-15 

733-15 

9-0 

24 

3,330 


4,000 

1 

5 

BIIADAUR Distributary from Bha- 
tmda Branch. 

17 

613 

113 0 

718 68 

727-CS 


7 

2,854 

18 0 

4,000 

« 

8 

c 

QIIANDA DANA Minor of Dhipali 
Distributary. 

20 

3,228 

112-0 

71612 

725-02 


1 

2,905 

40 

3,857 

9 

7 

DlilPALl Distributary from Bhatinda 
Branch. 

23 

2,333 

112 0 

714 06 

723 C6 


12 

8,072 

ll-O 

4,444 


■ 

FIIDL FEEDER. 



V 


■ 


■ 

■ 

■ 

■ 

10 

■ 

MARI Minor from Bhatinda Branch... 

... 

... 

••• 

... 


... 

B 




11 

2 

FIIDL Distributary from Bhatinda 
Branch. 

S 

4,100 

85-0 

7C7-63 

m 

80 

1 


20 0 

4,000 

' 

. 


■ 

BOHRI A-0. FEEDER. 











19 

■ 

*B]IDNDAB Minor of PhulDistribatar; 

1 

495 

38-0 

701’3C 

712-36 

80 

2 

4,500 

H 

2,857 

13 

1 

1 

*MANDI Distributary from Eotla 
Branch. 

5 

3,760 

38*0 

701-54 

70:-54 

8-0 

IS 

1,680 

n 

1 

6,714 

14 

1 

*GHDMAN Distributary fromKotla 
Branch. 

14 

300 

3S-0 

605 29 

708-20 


14 

74 

H 

6,000 

1 

15 

■ 

*MAUK Branch of Ohnman Distribu* 
tary. 

1G 

4,630 

380 

C9317 

701-17 

s-o 

7 

3,800 


C,000 

1C 

5 

*KOTLA Branch 

17 

523 

38-0 

693-00 

701-CO 

8-0 

67 

8,526 

26-0 

4,S4& 

17 

G 

*SAND0EA Branch of Bhcni Distri' 
butary. 

19 

200 

88-0 

091-57 

COO 57 

8-0 

4 

3,322 

■ 

6,0UO 

! 

18 

■ 

*.TAGA Branch of Bhcni Distributarj 

24 

600 

38 0 

G87-70 

695-76 

8-0 

7 

3,493 


6,714 

t 

19 

B 

MUSH A Branch of BhiLi Distributary 

32 

250 

20-0 

(>61 81 

659 61 

■ 

26 

2,464 


6,GGG 



BUaTINOA-BIKANER FEEDER. 






■ 



■ 

■ 

t 

1 

MEHTA Branch of Bhatinda Distri* 
buiar] from Bhatinda Branch 

23 

4,000 

52 0 

» 

061-40 

C69-41 

■ 

4 

1,250 

m 

■ 


*KaUro State CbaoDela, 
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PROJECT. 

‘CANAL. 


App. B. 9. 


\ ' , 

• OF THE SIRHIND CANAL AND THE PROPOSED LOWER SIRHIND OANAL CHANNELS. 


BUTARV* 





Existing 
differoncoo 
Levels:— 
Bed of Dis 
tributary 
and F. S. 
of crossin] 
as levelled 



Bed level. 

F. S. 
level. 

F.S. 

depth 

feet. 

Dis- 

cliargo 

feel. 

Volo- 
’ eity. 

Mclhad of Crossing. 

1 

rhsngcs in Bislributary if any. ' 

14 

15 

16 

17 

18 

19 

20 

21 

A 7S3‘3S 
B 7S3’38 

750-96 

.758-83 

• 3-6 
3-0 

111-0 

1-.S4 


Ma->oni 7 aqueduct carried over oa 
arches un(icr road, bed width 10 ft. 
and 3 ft. deep. 

No change in Distributary is necessary as 
there is fall in Distributary D. S Increass 
from 1-84 ft. to 8-7 ft. velocity causes 
small lois in bead only. 

A 747-30 

749-16 

IS 

14-5 

1-IS 


3 ft. diameter steel pipe carried over 
on piers of V. R. Bridge. 

No change in Distributary is necessa-'y. 

A 742-2S 
B 742-41 

744-15 

741-72 

1-00 

2-28 

21-0 

1-28 

2-44 

Steel trough aqueduct 5 ft. x 5 ft. 
carried over on piers of Head Regu- 
lator of Abohar-Bbatinda Fender. 

New head reach to be constructed which 
becomes the tail or the Bhiwani Wadni 
Feeder Dislribntaty from tho Uppei 
Sirhind Canal system. 

A 730-47 
B 739-07 

741- 47 

742- 56 

200 
2 89 

120 


1-75 

Xo crossing 

Linked on to Wndni DislributaQ^ 

A 735-75 
B 733-84 

737-23 

733-07 


8-0 

V(.s 

-0-71 

Do* ••• ••• 

Ditto ditto. 

A 734-57 
B 738-70 

736-57 

736-24 

2-03 

2-34 


1-25 

0 35 

Do* *. Ill 

Ditto ditto. 

A 720-14 
B 726-88 

. 

72S-G4 

720-72 

3-50 

2-84 

189-1 


-080 

Steeltroughaquoluct 5 ft, x 5 ft. 
carried over on piers of V. R. Bridge, 

F. S. and Bnd Level of Oistribatary raised 
by 3-04 ft. for lO.OCO ft, npstream ol 
crossinKupto3-5fi'fallat B, D. 28,030 
of the Distributary. 

A 723-50 
B 725-48 

720-80 

727-27 

1-30 

1-78 

5-97 

l-CO 

0-47 

Steel trough aquednet 3 ft. X 3 ft. 
carried overon piers ol V, R. Bridge 

Bed raised 1 ft, *8 ft. rise in Distributary at 
head of minor and balance by raising bed 
of minor .-ind flattening bed shmo which 
is 1 in 2,837. 

A 723-12 

726-12 


Ol-O 

l-OO 

-0-73 

Steel trougli aqueduct 5 ft. X 5 ft. 

2 ft. and *8 ft. falls at R. D. 7,030 ft. and 

B 722-93 

720-03 





carried over ou piers of V. R. Bridge. 

20,000 ft. npstream eliminated and supply 
level raised 2-8 ft. at crossing. 

- 

... 

1 

1 

1 

•«« 

Steel trough aqueduct 5 ft. x 5 ft. 
carried over on piers of Head Regu- 
lator of Phul Feeder. 

A new head is given above Balloki fall 
from the Phul Distributary. 

A 714-31 

B 714-GU 

717- 91 

718- 10 

3-GO 

3-50 

163-0 

2-00 

—2-03 

Steel trough aqueducts ft. x 5 ft. 
carried over on piers Of V. R. 
Bridge. 

Falls of 1-03 ft. and 3-28 ft. at H. Ds 
35,715 and 45,870 eliminated and F.S. 
raised by 4-85 ft. 

A 712 77 

B 712-60 

7U-07 

714-60 

1-30 

2 00 

0-0 

1-10 

0-24 

Steel trough aqueduct 6 ft. x 5 ft, 
carried over on piers of Head 
Regulator of Rohri (A.-9) Feedrr. 

7.50, bed of Phul Distributary is raised as 
above to get it across tbe Phul Feeder 
which gives ample headway for tho minor 
crossing. 

None, head lost less then *1 ft. 

A 708 00 

B 703-70 

711-90 

713-20 

3- 00 

4- 50 

23-0 

... 

—0-84 

Syphon 1 steel tube S ft. diameter ... 

A 702-19 

B 701-50 

705-69 

704-50 

3 53 

8 00 

28-0 


—1-70 

Ditto 

Ditto ditto. 

A 702-18 

705-28 

m 

80 

• t 

1-13 

Steel trough aqueduct 3 ft. x 3 ft. 

None, no bead lost. 

B 702 30 

706-60 

4-30 




carried over oh piers of F. R, Bridge. 


A 697-66 

B 096-80 

703-50 

702-20 


5170 

• •• 

—4-20 

Syphon 3 barrels of 8 ft, diameter ... 

Nodo, head lost less than 0-1 ft. 

A 698-51 

B 699-50 

7C3-31 

702-90 


500 

• •• 

-0-07 

Syphon 1 steel pipe, of 5 ft. diameter 

Ditto ditto. 

A 603-24 

B 606-60 

690-34 

699-00 

,4-10 

8-30 

28-0 

••• 

0-84 

Ditto ditto • 

Ditto ditto. . 

A 689-04 

H 087-70 

691-04 
fl 01 1-7(1 


20-0 

••• 

—2-11 

Ditto d.tio ... 

Difto ditto. 

A 674-20 

676 00 

1-80 

,1 

1 

1 

4 80 

Steel trough aqu'-dnat 5 ft. 'x 5 fl. 
cairicd over ou piers of V. tl. Bridge. 

Sone. 


Kotc,— A, Levels taken from I.oiij^ludinal_Scct;oas, • | B, As ^ov.-llodia iullfj DanP.ojeclServeys., 
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SUTLEJ DAM PROJECT. 

LOWER SIRHIND CANA.L. 


STATEMENT SHOWING STONEY GATES REQUIRED WITH THEIR ESTIMATED COST. 





Serial No. of cliannela. 


DiuEKatoK or aroKBr oites 

Area oi 
toncy gates 
in square 
feet. 

ato por 
one 

square s 
foot. 

Total cost of 
tonoy gates. 

•l 

Beuaecs, 

Name of channda for heada of 
which Bloncy gates 
Tcqnired 

No. ol 
spans. 

iVidlh 
of each 
span, 
feet. 

lolght, 

feet. 

1 

2 

3 

4 

5 

G 

7 

8 

9 

(1) 

In.ir IVciss — 





Ra. 

Rs. 



VTcir ... 

28 

GO 

100 

16,800 

40 

8,72,000 





( 80 

10-0 

2,400 

40 

0G,000l 





s 




1 

Doth in same grooves. ' 


Undcrrhiice* ••• 


j 









( so 

8-0 

1,920 

. 40 

70,800 j 


(2) 

UAIK CA^A1. AND BHAKOnES— 







f 


need llest.lalcrs— 











/ so 

4-0 

1,280 

. 40 

51,200 ) 









f 

Doth in same groorcs. 


Main Lino Upper ... ••• 

IG 

J 




{ 





C 20 

4-0 

1,280 

40 

51,200 ; 



Grey Canals rcedor ••• 

2 

20 

100 

400 

40 

10,000 


.1 

Main Lino Lower ••• «• 

9 

20 

100 

* 1,'>00 

40 

72,000 


4 

Ahohar Branch ... 

4 

20 

100 

800 

40 

32,000 


S 

Ahohar-Bhalinda Feeder ... 

S 

20 

100 

1,000 

to 

40,000 


C 

Bhatinda Branch ... ••• 

s 

10 

so 

SCO 

40 

14,400 


7 

Pl.uirccdcr ... 

. 4 

20 

80 

720 

40 

28,800 


8 

Bohri (A.-9) Feeder 

2 

20 

8-0 

SCO 

40 

14,400 


9 

Bbatinda-Iihancr Feeder 

a 

20 

80 

SCO 

40 

14,400 


10 

Bihaner Border Branch ... 

1 

20 

6*5 

110 

40 

4,400 


11 

Bikaner Main'Bmnch 

G 

20 

8*0 

OCO 

40 

33,400 



Total 

89 

... 

... 

'tOfUsO 

40 

12,82,000 







ABSTRACT. 






28 

G( 


W,S0C 

4( 

j 6,72,00C 




18 

SI 


4,32( 

) 4t 

1,72,80C 




49 

2 


' M3 

} 4 

0 a,77,20( 



Total 

... 8 

} 

— 

ro,u; 

0 . 4 

0 12,22.f0 

0 




App B 11. 


SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


AB.STRACT STATEMENT SHOWING NUMBER AND DETAILS OF SPANS OF 
- BRIDGES ON MAIN CHANNELS. 



App. B. 11 



Abohar Branch ' 





































































AlioliaT-Bbatiiid& Feeder 



p ^ 
ci ei Cl 

20 

20 
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- 14 

14 

10 

2 

»-4 r* 



a 

S* 

Cl 


Cl 

Cl 

o 

Cl 

m 

U> 


e 

Cl 

00 

QO 

C) 

ei 

e> 

Cl 

1 

Cl 

Cl 
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ti 

o 

o 

o 

o 

*o 

o 

o 

9 

o 

o 



M 



r-t 
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SUTLEJ DAM 

LOWER SIRhIjS 

STATEMENT SHOWING DISTRIBUTION OF 



Discharge Total 

on irhioh iratcr 

cost shared, uUlizcd, 

cusccs. cnsccs. 


60 S3 

S £• 

js a 

o in 

in , ,0 

s < 



Total cost 
of 

Cliasncl. 


Bikaner Distributaries 
2 Bikaner Branches 

Bhatinda-Bikaner Feeder 
Rori Chautaln Distys. 

5 Roii (A. 9; Feeder 

6 Fhul Distributary 
Phul Feeder 

8 Bhatinda Branch Irrigation 
Do. Alterations 

10 Ahohor-Bhatinda Feeder 

11 Abohar Branch Irrigation 

12 Do. Alterations 

13 Main Line Lower 

1 i Grey Canals Feeder 
16 Main line Upper 


2,247 20 
2,273 34 


I 


2,876 139 
8,204 36 


Total ... 

•«« oee 

••• 

... 

Headworks 

••• 

... 

•• 


Total indnding Headworks ... 


Eeadworks if Grey Canals share not counted 


32,83,287 
59,45,1 SU 
75,70,447 
24,33,127 
57,23,109 
Nil. 

18,68,787 

:Kil. 

1,63,627 

77,85,067 

3,32,504 

15,33,776 

93,58,637 

12,86,931 

43,72,290 


5,15,56,595 


76,90,702 


5,02,47,297 


76,90,702 


32,63,287 ' ... 

59,45,156 

75,70,447 


24,33,127 

57,23,100 


-^5±i 11,08,500 7.0,860 




' 2.326+10 „6 53ono 

8,240 •3.63,000 


16,82,000 


-w 


1,34,76,036 


Total.including Headworks if share of Grey Canals I 5,82,47,297 
, not considered, I 


2 71 IS 790 I 

Cost for one acre of Gross commanded area if share of Headworks — rn 27*0 

is taken in Grey Canals, - I0,0o,267 


I 2 7it 48 090 

Cost tor one acre of Gross commanded area if share of Headworks is ' ' ' ’ ’ 
not taken in Grey Canals. 
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AppB 12 



Sbaro. 



Sappl.ring existing 
Sirhiod 

Canal Channels. 


Grey Canals. lohafinda Branch Irrigation.! Abohar Branch Inigation. 



1,53,527 

17,71,300 


.3,569+16 


8,240 


! 3,605+8 


3,259 


40,04,500 


iS5±l 2,37,667 
5,130 ’ 


15,33,776 I 

M±} 1,7.0,500 

.. nerr '»'•? I coin 


12,35,931 


17,06,000 ' 




77,75,327 


gl 30.01,000 ^ 


1,07,76,32 


Mil 23,65,200 
h.25a 


4A000 ^ 


17,08,931 


74,490 5§2±L 

’ 0,869 



20,35,920 


B 


^So" 1.31.802 p_.,59 


3,82,504 


7,49,687 


3,12,000 


13,94,191 


5,49,000 


19,43,191 


6,13,000 
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SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 

STATEMENT SHOWING GROSS AREAS WITHIN IRRIGATION LIMITS OF ABOHAR AND 
BHATINDA BRANCHES AFFECTED BY THE PROJECT. 


Description. 

Area in acrsa 
taken from I"=4 
mile map of 
project. 

.KsarAHsrs. 

1 

' 2 

• 3 

4 

4 


ABOHAR BRANCH. 


Below Gliolia Fall ... 

\ 

931,840 


Dhn’kot, Baga and Baota Distributaries 

190,461 


Total bslow Daodh&r Fall .•« i 

i 

1,122,804 

(Gross area according to statistics 
1912.13=1,084,873 acres). 

BHATINDA BRANCH. 


Below Dhipali Distributary ... ... 

5i2,oro 1 

# 1 

1 

(Gross area according to statistics 
1912-18 = 5’09,U6 acres). 


NOTES, 


Dpsdripticn.' 

Abobar Prnncli. 

Bhaticda Branch. 

. 

KsMAI'KS. 

. 1 

2 

3 

4 " 

1 . Gross area according to Statistics *1 9 1 2. 1 3 

1,084,378 

309,116 

I Sen appei. dices 

2. Proposed irrigation do. do. 

410,836 

155,160 

J B. 4 and B. 5. 

3, Proposed Iirigation taken, in the Project 
being 40 per cent, of ' 90 per cent, of 
"groES'arca in 'lino'l above. 

■390,374 

183,282 

' 

4. The Mean Irrigation for 3 f Rabi • ... 

3.59 375 

134,338 


-year8-1911.]4. IKharif 

172,302 

69,292 

• 

Total 

ma 

i'94;680 


















































App. B 15. 


SUTLEJ DAM PROJECT. 

STATEMENT SHOWING THE WOEKING OE THE HISTEIBH- 
TAEIES ON THE EXISTING SIRHIND ANfl) WESTEEN 
JUMNA CANALS EOE THE AITBEAGB OE 3 TBAES 
■ 1911—14. BY SECTIONS ACCOEDING TO WHICH THE 

CHANGES WILL TAKE PLACE UNHEE THE 
SUTLEJ DAM PEOJEOT. 


App. B 15, . 

SUTLEJ DAM 

STAl’EMJilNT SHOWESTG THE WORKING OF THE DISTRIBUTARIES ON THE, EXISTING 

BY SECTIONS ACCORDING TO WHICH THE CHANGES 




1 

94 

O 

6 

1 

o 

CD 

/ 

Items. 

Sonree of information. 


UPPER SIltniKD 

SntnixD Cakab Ezisriira. 

Abolisr 
Rrnncli 
below • 
Dandbar 
at intlc 43, 
perennial 
diattibu- 
tarics. . 

libatiiida 

Branch 

liclow 

Dliipsli 

ntmilobfi, 

poromiial 

distribn- 

tones. 

Abebar 
Branch 
licad to 
Dandbnr 
nt mile 48, 
iwronninl 
distribn- 
tnrics. 

Biiatinda 
Brancb 
IiGsd to 
Dbipsli 
nt milo 50, 
poromiial 
distriba- 
tarics. 

Aboliar and 
Illmtlnda 
Brancbo% 
Ivbarif dta* 
tribiitnricB. 

1 

2 

3 

D 

6, 

6 

7 

8 

1 

Gross nrcA witMn irri^ration limit ... 

S, Statement, 1912.13 „. 

1,034,373 

566,783 


518,091 

152,191 

2 

Caltarablo cominatiilcd area 

Ditto 

9n2.BSB 

616,100 

178.058 

445,314 


3 

Area proposed to be irrigatod ... 

Ditto 

410,853 

171.820 


121,740 

16,330 

4 

Per cost, of oaltarablo commanded urea pro- 

nomodclUng, records 


33J% 

40% 

331% 

16*6% 


posed to bo iiriKntcd in rcmodellinf;, 1905. 






« 

5 

Per cent, of cnlturablo commanded area on 

TAno 3.|7lino 2 


33% 

34% 

27% 

11% 


present working figures. 







G 

Totol area irrigutea lu ootb crop^ 

S Statemont, ar. 1911-14 

531.077' 

215,010 

'59,753 

133,362 

23,683 

7 

Percentage areairrigaf ed on G.C. A. 

Iiine e-t-llne 1 

49% 

39 % 

32% 

25 % 

16 % 

8 

Ferccnti^o area irrigated ou C. C« A. 

Line G+llno 2 

65% 

43% 

34% 

30% 

17% 

9 

Area irrigated in Kharif ... ... 

S. Statement, av. 1911-14 



my 

44,790 

10,241 

10 

Percentage area irrigatod in 

Lino 9-t-lino 1 




9% 

7% 


Kharif on G. C. A. 



Hm 




11 

Pcrcontago area irrigated in Ebarif on C. C. A 

Lino 9-t-lino 2 ... 

• 

18% 


11% 

10% 

7% 

18 

Area irrigated in Habi ... ... 

S. Sintoment, ar. 1011-14 

859.376 

147,703 

40,640 

88,472 

13,442 

18 

Percentage area irrigated in Rabi 

Lino la-t-lino 1 

33 % 

28% 

22 % 

17 % 

10 % 


on G. 0. A- 







14 

Percentage area irrigated in Rabt on.C« 0« A. 

Lino 12-t-Ibie 2 

87% 

28% 

23% 

20% 

10% 

16 

Proportion Kharif : Rabi irrigation 


1:2*08 

1:2*19 

1: 211 

1: 1*97 

1:1*31 

16 

Average Rnmbor of day. canal ran, Kharif... 

S. Statement, ar. 1911-14 

< 


— ^161 


> 

17 

»• If It i» ft If Habi ••• 

Ditto 

< 


— 177 


> 

18 







-V 

19 

» ,1 ... ... Babi 

Lino 17 -t- 182 

< 


— -of 


> 

20 

Poll Supply factor proposed when channels 

Remodelling, records 

< 



■jjjH 

Bl 


remodelled in 1905—03, 







21 

Pull Supply factor from present working 
fignres. 

Line S-t-lino 22 ... 

185 


■ 


■ 

22 

Total sanctioned diaebarge of distribatarics e. 

6. Statement, 1912-13 .. 

1 

2,218 

1,054 

277 

■HM 

245 

33 

l f Ebarif ... 

S. Statement, ar. 1911-14 


BIG 

120 


87 


t llean disobargo on Eumbor of I 

/ 






24 

J days, in crop. ( Eabi 

'Ditto 

'1,818 

' 566 

170 

HQl 

27 

m 

Capacity factor, Kharif 

Line as-t- line 22 

*52 

■49 

*40 

*50 

■36 

i 

»f 9f 

Line ad-t- line 22 

•69 

.54 

•80 

*56 

•11 

27 

Duty, Kharif '' 

Lino 9 -i-line 23' - 

148 

130 

160 

126 

118 

28 

„ Rabi 

Line 12 - 1 - line 24 ... 

273 

261 

238 

224 

498 

H 

PuU Supply factor, Kharif 

Line'9-i-Iine 22 

78 

64 

76 

63 

41 


99 ff §9 ..e 

Line la-t-line 22 ... 

lea 

140 

146 

124 

55 

i 

» » „ Both crops ..: 

/ 

Line 29 -^ line SO 

. 240 

,204 

216 

187 

96 

32 

Eainfall mean 8 years, Ebarif „ 

\ 

S. Statoment, sr, 1911-14 

7-4 

7*1 

10-4 

g-9 

12-2 

33 

If Babi ••• ••• 

Ditto ' ... 

2-1 

2-3 

2*9 

2*7 

8*4 






Weimar f 1929, 
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App. B 15. 




PROJECT. 

SIRHIND AND WESTERN JUMNA CANALS FOR THE AVERAGE OP 3 YEARS 1911—14 
WILL TAKE PLACE UNDER THE SUTLEJ DAM PROJECT. 


CANAL PROPOSED. 



IVESTERX JDMXA CANAL, PROPOSED. 





■ 

Wasicnv JvuKA OAvkt, exieiTiko. 







Siria j 

’iraneh. 

\ 

Branch 

Ilantt Branch. 

j Butana Branch. 

Delhi Branch. 

‘^ain Sranehn 

E 

o 

Bolow 

Below 











o 

junction 

junction ot 

Abovn 


1910 

Capacity 

Statement. 


1010 

Capacity 

Statement. 

0 

1916 

Capacity 

Statement. 




1 t 

ce 

ol Tolinna 
Brnncii, 
mtlo 86 

Sinn 

Fcedtr, 

inilen 

junction of 
Sinn Feeder, 
niil« 0—34 

S. Slnle* 
teent, 191.'. 

S. State* 
ment, 1012. 

S. Slate, 
ment, 1H12. 

S. Slatr* 
mont, 1912, 

191G 

Capacity 

StatementJ 

*C 

£ 

to tnil. 

81—86. 












0 

10 

11 

12 

18 

14 

16 

10 

n 

18 

19 

1 

178,3.16 

.393,644 

22tl,722 

688,310 

871,038 

351,120 

1 

S7G,C24 

608,780 

053,020 


237,040 

a 

143,892 

389,168 

201,228 

480,062 

483,000 

299,716 

3.30,800 

640,119 

547,* 09 

235)618 

20s!s5b 


47,630 

112,797 

00,940 

161,940 

200,003 

93,231 

123,600 

220,085 

230,149 

ra%330 


78)783 


331 y 

331 % 


«•« 

... 

... 

• >a 






5 

33 % 

.83 % 

H 

37% 

43% 

01 % 

36% 


48% 

31% 


39 % 

fi 

01.038 

133,021 

08,301 

32% 

210 

,801 

70,268 

107.101 

57.092 


7 

36 % 

34% 

37 % 

38% 

22% 

21 % 

27 % 

28 % 

22 % 


22% 

8 

43?^ 

41 % 

• 34% 

44% 

46% 

27% 

28% 

31 % 

.71% 

24% 


27% 

i 


03,761 

29,160 

114,738 

41,405 . 

80,178 

24,4SS 





13% 

10% 

20% 

12% 

11% 

13% 1 

12% 

9% 


9% 

D 



14% 

23% 1 

21% 

14% 

12% 

16% j 

16% 

10% 


12% 

12 

30,049 

C9,27(( 

39,181 

101 

,671 

37,793 

80.983 

32.604 


13 

221% 

18% 

17% 

17 % 

18% 

11% 

10% 

14% 

18% 

13% 


13% 

11 

28% 

20% 

19% 

21 % 

21% 

VJ% 

u% 

10% 

16% 

11% 


10% 

15 

1:18 

1:109 

111-3 

1:0-9 

l:O-01 

1: 

11 

1 • 1-3 

10 

17 


















jteo 






> 

^ 4.V4* - - —X’ 

16 

19 

^ .oc _ * . •w 






io 



















20 

21 

^ _ iKn - Nw 

139 

145 

168 

188 

171 

112 

149 

142 

140 

168 

149 

22 

341 

778 

446 

1,313 

1,207 

068 

820 

1,683 

1,022 

405 

)3 

630 

28 

191 

468 

210 

980 

380 

783 

2 


24 

188 

313 

168 

690 

221 

639 

193 


— 

25 

■55 

•68 

•49 

•76 

•82 

•61 

•49 

•49 

•48 

•67 


•60 

26 

•63 

*44 

•35 

•46 

•49 

•34 

•27 

•34 

•33 

•41 


•36 

27 

116 

139 

138 

lie 

109 

102 

88 


28 

217 

202 

248 

170 

109 

101 

189 


20 

64 

86 

60 

87 

95 

83 

51 

60 

49 

53 

k 

46 

30 

106 

03 

88 

77 

84 

67 

48 

55 

64 

70 


81 

81 

170 

170 

154 

164 

170 

120 

97 

105 

103 

123 


107 

82 

8-2 

no 

14-8 

lO-S 

lS-5 

14-6 

17’8 


83 

1-6 

2-0 

2-1 

2-6 

8-1 

2'G 

3*4 



n. W. NICHOLSON, 

H.6o., A.M.l.C.E., 
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App. B 17 


SUTLEJ PAfVi PROJECT- 

CAPACITY STATEMENT OP ABOHAE BKANCH. 


Canal viursaiON 


}{«ilncc<l 
dUtanco of 
rcaoli. 



Tui) C29,435 to 
foil GG4,00U 
S’AllAWAN. 


TofanG37,G60 j 2-18 j 30 | G G j6,7M | 080 


To 405.000 


To fait 455.00fJ 


To woir 430,100 


Tol»ll 401,000 
Kawalinri. 



8arawaii 

Axpal 

1-17 90 MAliUKPlJR 


AJ.AMWALA 40 
IC-C AKNIWALA ... 40 


45 C2 34 

CO GG 43 

40 43 29G 588 688 


67 07 

48 348 1,085 1,096 


KbooI 

4.000 860 G2 1-29 lO-l A-nImliir 





4 1,114 


1,125 1.125 


To loll 332.000 
6MA1,8AR. 


To loll 289.000 
CHAXOWAI,. 



To fall 213,000 
DAODnAU. 


(30) I («-5) 
4G 


(66) (rv) 

* 03 7-0 


(3$) 1 (7J) 
OS 


IIUPANA ... 40 40 7G 140 

2'73 21-fi DODA ,., 40 40 I 01 109 1395 1,396 


KOTKAPUtUi 40 



0,250 


(42) (7-4) {1J73) 

C2 7-0 0,250 1,957 79 


in-7 JAITU 


C 3-23 I 2.';-8 FAniDKOT 


1 


01 70 

48 221 1,708 1,708 



(SO) 

84 7-85 


(69) /7.,\ 

10 80 (igV 0,000 



6IDIAN 

Datcnral 

KARl 


HA OTA 
10-9 IIAOA 


49 I 40 65 149 1.882 1,882 


40 40 64 CG 

40 40 61 8 

40 40 44 87 2.054 




40 40 ' 01 176 

40 40 , 61 79 


I F. N. C. for 40 
2-09 I 21-0 Dlinllcotr. 


40 60 70 2,417 


2,319 2,319 


3,417 



, (66) (7'-l) (1,003) . 

0 86 7-85 0,000 2,437 102-6 j 3-38 j 27-1 iMailm 


(7-4) 


40 37 24 21 1 2,465 2,406 


(76) 

8 95 7-06 0.000 


(76) 1 (ryi 

96 


(82) (7-1) 

8 84 8 


Dnngian 


I Akliara 
JAORAON 


40 37 


40 32 32 

40 33-0 39 


0-6 1 2.491 2,491 


2,706 


112-0 2-59 1 23-7 IMANOKI 


40 33 29 I 02 I 91 2,791 




Akolgarli (K) .. 10 

Ja<ainvBl (K) 

*** I 16 


’^ClUn'lf 1 « ^*80 ^*8 0,000 2.889^ 103-9 2-34 180 


16 I 13 I 19 


16 I 11 20 I 6-14 



8 ^IM 0,000 ^IjooC^ 117-9 2-83 22-0 Cliupki (K) - 


(Sfi) I (7-4) (S/iSO) 

IJO 8 0.000 3,025 117-9 


ICHANPUIC- K) 



2.939 

2,838 

2.964 

2.001 


TfOTJ!.— Italic* (lt>nAto original ilcalgn. 
K* •Ignifln kliftrif Dtat.v, 


The 9Srd Januarv 1917: 


H. W. NICHOLSON, 

11.8c., A.M.t,C-E., 
Expcullee Engineer,/ 
Sirhind Proiect Dloh on* 


V 4 
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SUTLEJ. DAM P ROJECT- 

CAPACITY STATEJIBNT OF BHATINDA BRANCH. 



17-5 19 j II 2.027 2.037 


26 Poliir K ... 10 10 21 3 2.055 2,05 


^OTE..-*Figares ui italics denote original dos!^* 
BignlBei Kbarif Diity. 


A* 93rd January 1317, 


H. W. NICHOLSON, 

B.Sc., A.M.I.C.E., 

' ExecuUoe Engineer 
Sirhind Project Divhlen. 
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App C. l. 


SUTLEJ DAM PROJECT. 

LOWER SIBHIND CANAL. 
LIST OF DRAWINGS IN FOLIO. 
Ar.iwAn Headworks. 


Serial 

No. 

• Heading- 

Scale. 

1 

HKADWORKS. 

Map of Rivor Sutlej below Phillour showing Aliwal Headworks (2 sheets) ... 

4" = 1 mile 

■2 

General Plan of Headworks ... 

1/1000 

S 

Plan of Pocket, Head Regulator, Sluices mid Dirido Wall 

1/400 

‘1 

Plan of Regulator 

1/100 

5 

Cross Section of Weir ... ... ... 

1/JOO 

G 

CioES Section of Under Sluices ... ... ... 

1/100 

7 

Plan and section of Junction of Weir with Undcrshiiccs and Details of Fish Ladder 

1/100 

8 

Plan nnd section of Right Blank of Weir ... ... 

1/100 

9 

TRAINING WORKS. 

Long. Section of Upstream Left Marginal Bund and Budha Nnla Diversion 

H 1’’= 1 mile 

10 

Regulator for Budha Nulu in Upstienm Alarginal Bund at R.D* 1,000 

V 1/100 
1/100 

11 

PlanofUpstraam Left Guide Bank ... ... ... ... 

1/1000 

12 

Do. do. Right Spur 

1/1000 

13 

Do. do- Right Guido Bank... 

1/1000' 

14 

Plan of Downstrcam Right Guide Bunk... ... ... ,,, 

1/1000 

15 

Do. do Right Spur ... ... ... ... 

1/1000 . 


SECTIONS OF RIVER. 

.. 

16 

Long. Section of RiTOr .Sutlej showing sui-fncc slope from Phillour to Sidhuan 

H 1"= 1 mi.’c 

17 

Long. Section of River Sutlej at site of Headworks showing River water surface nnd bed 

V 1/100 


lovcls ••• ••• ••• 

1/25000 

18-19 

Cross Sections of River Sutlej, 1, 2, 4 and 5, selected sections, 2 sheets ... ' 


20-26 

CrossSectionsof River Sutlej, I to XXI on Riverain Survey Crosses,-? sheets ... 

H= 1/20000 
V=. 1/200 
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SUTLEJ DAM PR“6JECt. 


LOWER SIRHIND CANAL. 

LIST OF DRAWINGS IN FOLIO. 
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App. D 


SUTLEJ DAM PROJECT. 


LOWER SIRHIND CANAL. 


APPENDIX D. 


STATEMENTS AND EXTRACTS REGARDING THE GREY CANALS. 


Serial 

No. 


Dcsciiption. 


8 


10 


11 


StnicmtMil sIio\%iiiR the <l»‘tail6 of the llracl Reaches of the Grey Canals ... 


Statement of dates of oixminc and closing of Fero/cpoic Grey Inundation 
Canals from 1900-07 to 191C-1G ... ... ... 


Abatraut statement shesving the earliest and latest dates of opening and 
closing of the Grey Canals above Fcrorcpoie ... ... 


Statement giving details of maximum and minimum areas irrigated by the 
Qroy Canals ... ... ... ... ... 


Abstract statement of areas soun and mntiircd on the eight Grey Canals 
taking off from the Sutlej above Fero/epoie and details of areas by tchsils 


Statement shoeing aieas sown and matin cd on the eight Grey Canals 
taking off from the Sutlej above Forozoporo from the year 1912-13 to 
1916-17 ... ... ... ... ... ... 


Cont!S))ondcncc icgarding Grey Canals in 1911 


|Extmcts from the Report by Mr. Currie, Settlement Officer, Fcrozoporc, 
in 1913, on the condition and future management of the Gi'cy* Canals 
of tho Feroreporo District ... 


Copy of a petition, dated IStlt January 1917, from tho Zamindars 
of certain villages in the Grey Canals tract asking for irrigation from tbo 
Sirliind Canal •tf ••• 


Copy of a letter No. 270, dated 33nd Novomber 1916, from tho SupOrin' 
tendent, Grey Canals, to tho Executive Engineer, Project Division, 
Sirhind Canal, regarding tho now scheme 


Wajab-ul-arz (Records of rights and obligations) for Grey Canals, Ferozcporc 
District ••• ••• •«« 


Pago No. 


1S6 


157 


158 


159 


ICO 


161-162 


163-165 


166-16S 


170 


171 


172-173 
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App. D. 1. 

STATEMENT SHOWING THE DETAILS OF THE HEAD REACHES OF a’HE 

GREY CANALS. 


Name of Oanal. 

Kingwali 

H* 

••a 

Agbawab 

••• 

• •• 

Uabiwab 

a«» 


Daulatwab 

••• 

• •• 

Bacherewah 

... 

••• 

Barneswab 



Mayawab 


•«a 

Butawab 

««• 

... 


B.L. of 


OUpaiuty of Canals to be led ftom Sutlej Dam Project 


Jalal\rah lit 

INizamwaB ... ... 

Ebanvrah I 

,Qotabwab 

.Funjewali •» 

.Uubariknah 

Fazilffah ... .« 


Capacity of Canals bdow Ferozopore to be fed from the lower Sutlej 3,180 
Valley Project. 

ilblal capacity of all Canals ... ... ... 5,328 


F.S 

Depth, 

feet. 

Bed Slope. 

4-5 

1/10,000 

4-7 

1/5,000 

SO 

1/10,003 

4'5 

1/10,000 

50 

1/10,000 

SO 

1/5,000 

4-6 

1/2,500 

3-6 

1/6,606 

ject 

... 

5-4 

1/10,000 

8-0 

1/10,000 

4-7 

1/10,030 

5-0 

1/6,666 

50 

1A0,000 

5-0 

iAo,ooo 

5-0 

1/10,000 


REUaskc. 


S48 The parent channel of Dahi- 
wah and Daulatwah Canals. 


375 Distributaiy of Aghawah 
Canal 


Ditto ditto. 


wah and Butawab Canals. 

The parent channel of Butawa 
Canal. 

Oistilbutary of “Mayawa 
Caual. 


wab and Ebanwah Canals. 













' StATEJIEJJT OF OATES OF OPENING AND CLOSING OF FEROZEPOBE GREY INUNDATION CANALS t’ROil 1906-7 d:0 1915-16. 
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App. D 2 - 



Note.— No. 1 to 8 tako off from SuUej above Ferozeporo and will bo fed from the Sutlej Dam Project. 
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App D 3 > 

ARSTRAOT STATUMKNT SHOWIXO TUB EAUMBST AND LATEST DATFJS OF 
OPENING AND CLOSING OF THE GUKV CANALS ABOVE FEIIOEEPORH. 


pATI* Of CtO'ISO, 



Dale of Sirhtoil 
Cetisl clo^tire. 


r^IJi April jsn'lluae Anpi'i ... HUCclolHr ... I Sdtti April. 


n May ... 1 Ifilh .lima ... | £l(h Anr.«‘t ... Jtli O.'loUr ... 1 2Ttli April. 


jjm-.os 


lP0‘<-fn o ... I s<itli April ... I Tdi June .. jttili Pi-i u >nlx‘r t So'l Orlobcr ... Isoili April 


... 1 1<H Jiinf .. I lOili .lune { 1 till Pfpl'-ml'er Ilril Oetaber ... | U)>1 April. 


— I Sfllh Ma.v .. "ihJiinr ... jiTtli Pcflifnlx-r j l^Oi Oclobtr ...I Sil. 


niitVra AUcliarf.e ...( S^.OCO 


... I Ul June ... I Hh .fuse ... j .'ihS-pIcaikr 1 5!li Ofiil^r ... I ecth Jlircli. 


niiilra di<eliarce 


SOili April .. llSihJim- ...It'll. S.rtr?.\l>er tlhOtiober ... I llth A(r!l. 


Dhakra ili«e!iarge _... j tR.oOO 


... IttthMoy ..Ifi'lliMay ... | tctt. .taps' ( ... 1 1915 ,\ngni: ._|£DdiU.ay. 


Bliakra (li«cl!!irge ... | 17, coo 


... nCthMay ... jSRIliMay ... |c>'lli Beptemljer j Snli KfpIfEDbrtj HU. 


Btttn <fi»cSarge 


Dhakradiscb&rpe 


ir.thMay ... IsnthMay ...jcoth September 1 IMli Oclober ... | ItIh April 




■ Pill May ...1 CUiJnnc ... j bib September.. Ith O.nober. 


Bhnkni ilisclinrr,F R 
years aver.ipe on 
date two days before 
date above. 


SSIli May. 


tS.OUO cuBfca. 


Stst Soplerober. 


ES,000 cusecs. 


Tlie dlftbarpes _i.t 1 lillr ix ilcrc iro rijj iiiri to ll« I’atc i.iiiR/crfiiiligilcf'arals. 












App. D. 4' 

STATEMENT GIVING DETAILS OS’ MAXIMUM AND MINIMUM AREAS IRRIGATED 

BY THE GREY CANALS. 



Name of Canal. 


Maxiuom akd mihimuu asbab irbioatbd bbtwebn 1899^)0 
AND lOlO-ll. 

Commanded 

area, j | 

acres. I .... I 



Ilahierah 

r 

Oaalalnrtlt 

.-. 

Dacltcrowah 


Barneswah 


Mnyawah 

... 

Bntawali 

... 

Total 


JalnlnaU 

• •• 

Ni/.imnah 


IChann'.-iti 

• 

Qulnbiral) 

««« 

P.injena i 

• » 

Mubaiiktrah 

«• 

I’aralwnli 

• • 

Total .■ 


Behie Ferozepore. 


1006-07 

I906.0S 

10DB.07 

1806.07 

1000-01 

1000-01 

1000-01 


1888-00 
1807-08 
mo.] I 
1890-00 
1007-08 
1004-05 
1900 03 




























!60 


^pp. D> S- 


abstract of areas sown and matured on the eight grey 

CANALS TAKING OFF FROM THE SUTLEJ ABOVE FEROZEPORE. 

V 



Siusip JBSA JX J0SB5. ^ 

JUzO IS AOBBS. 

Total Asst is acsss . 

Year. 

r 

Sown. 

Matured. 

Sovro. 

Matured. 

Sows. 

Matured. 

1(112-18 

31,1 7 

25,132 

23,072 

17,187 

54,199 

42,369 

1913.14 

34,949 

27,609 

27,132 

21,740 

62,094 

49,549 

1914-15 

40,740 

33j520 

87,903 

30,980 

78,345 

66,500 

1916-16 

34,903 

31,672 

14,297 

11,108 

48,870 

42,978 

1916.77 

37,091 

ss,m 

14,276 

10,538 

61,367 

44,017 

Total 

178,603 

158,863 

116,372 

91,551 

394,875 

245,413 

itBm 404 4*« 

35,701 

30,778 

23,274 

18,310 

68,975 

49,063 

Fercentaee ... 

•«« 

68 2 

... 

7867 

••• 

S3'22 

Full Supply Factor 

16-6 

/ 

143 

108 

8'6 

27 4 

22-8 


STATEMENT SHOWING TOTAL GROSS AREA AND AREA IRRIGATED ON THE 
EIGHT CANALS BY TEHSILS, ABSTRACTED FROM THE RECORDS 
OF THE GREY CANALS FOR THE YEAR 1914-15. 


Tebsil. 

1 

Gross area, 
acres. 

Total area irrigated, 
acres. 

Percentage. 

ZlTft ••• 

228,608 

38,241 

16-73 

Ferozepore ... ... ... 

117,316 

21,887 

18 65 

Mogft ••• 

76,968 

14,879 

19-33 

Total ... 

422,882 

75,007 

• •• 


Note —Total uross area takes in Sutlej Dam Pro]ect=485,( 00 acres. 
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App- D 6 


STATEMENT SHOWING AREAS SOWN AND MATURED ON THE EIGHT 
GREY CANALS TAKING OFF FROM THE SUTLEJ ABOVE 

FEROZEPORE. 

1912-13. 


KiltniF ABEl 
IK GHOMAOK. 


Radi abba 

IK OBDiiAOK. 


Sown. Uaturcd.i Soitb. 


Ilahinali 

Daulalv^ali 

Bacherenali 

Baroeswab 

Uayairah 

Bntaivah 


3,322 3,247 1,972 

4,025 3,C5B 3,709 

3,259 5,132 7 045 

3,0S8 1,300 1,77C 

7,444 0,005 3,181 

5,221 3,896 3,217 

4,755 3,475 3,875 

5,238 2,888 2,911 


5,180 4,412 4,317 

0,761 6,445 5,034 

11,806 10,233 9,838 

3,085 3,220 2,771 

8,781 8,854 7,317 

8 5,640 7,032 4,700 

6,045 7,192 4,204 ’ 

4,545 6,791 3,788 


[ Tn gbumaon 
In acres 


37,352 I 3 
31,127 


•20,624 65,C38 50,843 

17,187 


54,169 42,360 


1913-14 


llabivrab 

Danlatirah 

Bacberoirab 

BarDeswah 

■ 

Mayanab 

Butairah 


1,145 4,248 3,969 

2,956 8,221 6,820 

4,060 12,051 10,925 

1,628 5,352 4,229 

4,787 14,293 11,685 

3,231 10,680 7,486 


rin gbumaon 


41,931 33,371 32,583 26,089 74,614 59,460 

34,942 27,809 27,152 21,740 62,094 49,540 


SB I 42,6251 43,125 
31,520 I 37,606 







































Canala. 

KmttlF ABEt IK AC8BS.- 

RaBI ABEA IK AOBE8, 

Total aeea ik aosbs. 

Sown. 

Ualurcd. 

Bonn. 

Uatnred, 

Sown. 

Matured, 

Kingwah 


ft* 

4,744 

4,729 

1,488 

1,839 

6,232 

6,088 

Aghawah 



3,684 

.3,339 

1,058 

734 

4,742 

^4,073 

nabiwah 



7,538 

7,413 

2,490 

2,099 

10,037 

9,512 

Daulalwab 



3,94‘1 

3,496 

61s 

427 

4,S69 

3,923 

Bacbereivab 


••• 

5,tS0 

4,761 

1,840 

987 

6,529 

6,738 

Bamestrab 


• •• 

3,662 

3,499 

2,009 

2,186 

6,461 

5,635 

Mayawab 


.* 

2,791 

2,3S2' 

2,643 

1,996 

5,434 

4,348 

Butatrah 



2,861 

2,293 

2,016 

1,888 

_ 4,876 

8,681 

Total 

34,603 

31,872 

1*,2B7 

11,106 

48,870 

CO 

I'O 



1916-17. 


Kingwali 

Aghairah 

Ilahiwah 

DauIatwaU 

Bacbeiemh 

Barneawali 

Mayawah 

Batavrah 
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CORRESPONDENCE REGARDING GREY CANALS IN 1911 

Copy o^F a lettw No. 741, dated 16th February 1911, f^’m B. N. Bosworth Smith,, 
Esquire, Depu^ Commissioner, Ferozepore, to the Superintending Engineer, 
Sutlej Valley Irrigation Project 

^ 1 . TJie Grey Canals, fifteen in all, hai’e been aliened for the most part unscienti- 

fically and wrongl5f. Consequently silting operations 
ore very costlj'^ each 3'ear and increasingly so. 

2. It is mj' firm opinion that owing to water-logging and the wasteful flooding 

oflandthcactual value of the land irrigated' has deterio- 
ater logging. rated. Certainl3' large tracts have gone out of culti- 

vation, and there can be no doubt that much harm has been done in the past through the 
failure to control and regulate the water-supply, and the whole face of the country has 
much changed during the lost twenty years, wdiere too much water has been given, 

3 . Management is a continuing difficulty, and should certainly now come under 
depaiimcntal management. 

Tiie Deput3' Commissioner is heavil3>’ worked, and unless he attends to matters, 
things are apt to be shirked. 


The above are to my mind three very cogent reasons for taking over this tract 
from the Ilarikc weir, if it is financially possible. 

4 . I think it is. I think no question of compensation would arise or should 
be raised. As the Project matures the Gre3' Canals should be gradually let to drift, and 
when the scientific system once comes into force, the Zamindars will bo quick enough to. 
see its benefits and take its water. 


I think that for the first five years after starting no increase in revenue should 
bo taken, and this would be a tacit recognition on the part of Government that it has 
done very well from the Grey Canals in the past, getting, as clear profit without any 
responsibiIit3’, nenrl3' a lakh of rupees 3earl3'. After five years I think the r.tes 
might bo raised 25 per cent., and would then come under revision at next settlement or 
previously. 

To refuse this opportunity of better irrigation would in my opinion be the groate-t 
misfortune for the tract, and Government certainly would not bo free from blame, as it 
.shares the profits from the slow deterioration of the soil and is itself largely responsible 
for .the present haphazard S3fatem of irrigation. I attach two notes from the Settle- 
ment Officer and the Superintendent, Gre3' Canals, I would ask to be kept informed 
from time to time of progress and of ttn3'’ decision that ma3’’ be come to, ns such 
matters afibet our management and wo have lately been spending big sums in, 
rc-alignmont. 


I would mention, that I am now to the district, and without studying all the 
project it i,s iinpo.ssible to give more than a general answer and a general, albeit firm. 
imprc.ss!on. 

It should be mentioned here that some part of the Jalalwah can probably utiliseih 
in the lcw project. 

It should further be added that it is eminently desirable that Government shouliS 
take over the whole tract now watered by the Grey Canals, and it should be possible^ 
to do the remainder from the Sirhind Canal by Jagraon. 


Deputv Commissioner — 

You ask mo to lot you know whot I think of the fairness of the two nltemative- 
propo.sals mentioned by Mr. Schonomann in his demi-official of the 4 th instant. 

I take the first to mean that if the Irrigation Branch, Public Works Department 
takc.s over the tract now irrigated by the Grey Canals, and ignores the existence of the' 
present channels and digs new distributaries, it will have a claim to the income now" 
derived from " Khushysiate ” (water advantage rate) which is at present credited -o. 
Government, plus an additional 25 pet cent, expected from an improved system ot 
irrigation. 

Under such circumstance'*, if the Zamindar pa3’3 the same water rates, as he is; 
doing now, he has nothing to grumble at. 

2. The other proposal is to charge. Imperial Canal water rates, if compensation 
is paid to private parties for vested interest in the existing canals. 

In this case the ii dividual shaio of the Zamindar will be small, a''d ho will m. 
fourthcr have to pay a verj much hi,.her water rate then he has hitherto been doing. 
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Another difficulty is^ supposing the ctiual runs through A’s land. Within this 
length, B tidies water, and>jritigatcs his land say a mile away. None of B’s land originally 
came under the canal, but ho has enjoyed the privilege of irriga'tion for years past at 
a very low water rate. Now, if coinpen 80 ,tion is paid, it will be paid to A. B will 
get nothing, and will yet have to pay about three times ns much for water. This, 
needless to siy, ho will not like. 

There was no arrangement made, nor were such contingencies thought of, wlieiy ho* 
canals were first dug. 

Then, again, for the first 10 miles of its length, practically no irrigation is done from 
canal, althouoh land coming under it in Uic head reach is more than at the tail. Includ- 
ing berms, bank and spoil, the land required may be 150 feet wide; whereas at the tail 
it may be only 25. A man then getting compensation in the head reach will greatly 
score. Ho will get paid mo c, although lie gets little or no irrigation. The other man 
at the tail irrigates freely. The amount of compensation ho will get will be small, 
although he will in future have to pay a much higher water rate. 

For the above reasons, I do not think the irrigators as a whole will agree to the 
second proposal. 

If, however, the Irrigation Branch intends to charge Imperial canal water rates 
-and also takes enhanced " Khushysintc " the second proposal will be the best to agree 
10 ; otherwise, to my way of thinking, undoubtedly the first. 

3. I attach a s atcincnt show.ng cost of original construction of all canals, subse- 
quent additions, and present value. 

I also 'give the amount of revenue realised from canal rates and *' Khushysiatc ” for 
the ten years ending 1908-09, ns well as the area irrigated. 

I have not been able to show Kharif and Rabi .separately ns until last year water 
rates were collected once in the year svith the Rabi instalment, and no details of Rabi and 
Khanf crops were recorded in this office. Tlicy arc now, however, collected with the 
Klinrif and Rabi separately. Also I am unable to give the principal crops separately, ns 
'they are not recorded in the Grey Canals office as such. If I'cquii'cd, they can bo got from 
the tchsils, but this will take a few days. 

S. N.-HERDON, 

Bated tth February 1910. Supermtendeni, Grey Oanah, 


Deputy Commissiojjeh — 

You ask for my 'opinion oa Mr. Schoncmann’s proposals given in his demi-official 
sif the 4th ultimo. 

There seems to bo two alternative proposals — . 

(tt) Take over the canuals, as they stand, with the expectation of an immediate 
income of about 1 lakh, developing through better management to 1} 
lakhs. 

(b) Buy out the present owners and make the canals a Government thing and 
take higher rates. 

As regards (a), from the figures given by Herdon 1 lakh seems to me too 
-optimistic for the " Khushysiatc," but 1 suppose the Canal Department would also take 
the ‘'revenue” realized from canal rates, by which 1 suppose is meant the amount collected 
for the Grey Canal Fund to meet maintenance of establishment and silt clearance charges. 
Thus the income to bo expected would be : — 

Rs. 

Average canal rate for 10 years ... ... 1,90,573 

„ Ehushysiate ... ... ... 77,968 


Total 

Add 25 per cent, for improved management 


2,68,541 

67,135 


3,35,676 


or taking round figures Rs. 3,36,000 per annum. 


*Tlii8 appoani incorrect, seoSecy., Ciril Department’s No. Ull ot 4tb October 187S, also Joint 6cc)s. 
Jrrign.-No. 2047 1 of 2nd May 1878 and Appendix D. II, para. 16. 
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Tlie present average realisations for the last 10 years calculated on the average 
irrigated area give a rate of practically Rs>. 1 G-8i per acre irrigated. 

I may further point out that in liis review of the foreeaat report a part of 1 anna 
per acre is anticipated and possibly it might be' Iteld that some of the “ Khushysiate ” should 
be transferred to this head. In any case it is at present land revenue, and nob canal 
icvcnuc, and cesses and local rate arc charged on it. 

As regai-ds (6), to take over the canals would be an extremely costly businesa 
hlr. Hci'don puts the present value of the canals as Bs. 16,49,550, bub this only, as he 
explain-, is merely the original cost of construction and cost of subsequent additions. To 
this would have to be added the value of the land taken up by them. Besides I 
belief that the majority at any rate wore built by unpaid labour, andl do not know if 
the v.aluc of this lias been included by Mr. Herdon. It would necessitate a very long 
inquiiy to work the amount of compensation due. 

Thus, in ray opinion, the first nltemabivc is to be preferred, but I may point out 
that I foresee some difficulty when it comes to taking up the land which would be 
required for lemodclling and straightening the present tortuous courses of these canals 
as tlio Zamindars probably would not now-a-days, that land is so much more valuable, bo 
propaiod to give up land free, especially lo a Government department. 

M. M. L. CURRIE, 

Dulel the 13th Fehrmry 1911. Settlement Officer. 
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-Extracts from the Report by Mr. Currie, Settlement Officer, Ferozepore, in 1913, 

on the condition and future a management of the Grey Canals of- the 

Ferozepore District, File No. l3,-^r^-^ 

Paragraph 3. — A good idea of the methods on which these canals were dugand 

resultant defects may be obtained from a perusal of 
-Method of oonslyuction. J 

report written by Mr. Palmer in 1875. Funds ^ being practically non-e.^istent, one of 
the great principles before the mind of the originator of the Grey Canals was 
'economy, both in cash and in labour. Hence the canals were not aligned scientifi- 
■cal'y, but efforts were made to utilise natural channels such Jis the Sukkar as far as 
possible. 

A mouth having been constructed, the water was conducted a ’few miles and 
then poured into some natural drainage channel ; after running down this for some 
way it was held up by a dam across the channel and then taken off by a cutting. 
The water was left first to silt up the depression and then to carve out a channel 
for itself. The result was a very sinuous course, while the water lost its velocity in 
these depressions, and the consequence was excessive silt deposit. The maps attached 
to Mr. Fanshawe’s report clearly show the sinuous courses adopted for . these canals. 
To quote Colonel Grey’s Manual for the construction of District Canals : " Elegance 
may be disregarded and economy alone kept in view. If a depression, or an old 
“chanr el, however unsightly, can be found which will carry on the water free of cost 
for a few miles, moderate sinuosity or disproportionate size may be disregarded. In 
the ccuTse of years it will silt up to the dimensions of the canal, and then no critic 
will be aware of the makeshift. Meanwhile the depression will act as an admirable 
silt trap, and it v ill thus' save much cost both in original construction and in sub- 
sequent c’earance. The water should, therefore, by all means be dropped into such a 
'depression or channel as far as it Jeads in the desired direction, and then taken out 
again by a dam. But when the point is reached where the fiood level of the canal, 
carried down from the mouth with an average slope of say 9 inches per mile, is 
finsh with the ground, then the highest irrigating erest obtainable, which is com- 
^patible with this flood level, must be sought for ; and this can always' bo indicated by 
the people of the neighbourhood. From that point it will be the object so to’ carry 
on the cana' that the average head of water shall be just within cutting.” 

In fact, the prinicipal consideration kept in view, at any rate in the comstruc- 
■tion of new rvorks, was low capital cost. 

Paragraph 5. — The bed slopes of the canals was considered by Mr. Palmer (o 

be insufficient and likely to lead of excessive silting, a 
Maintenance. j 

Paragraph 8. — Another contributory factor to the present bad condition of the 
cm- ,-iooi,aTinDa cauals has been the neglect of silt clearance in the lower 

reaches of the canals. "While Colonel Grey was there to 
\ipply the initiative and driving force, things wont well, but after he left the system 
under which the Zamindar did their own silt clearance broke down and the doing 
of work by contract was (ubstituted. There was probably a tendency then to do only 
the necessary work on the upper reachc-s, so that the rates proposed before the annual 
Jalsa Bachh could be kept low. Since fixed rates were imposed in 1908, the seasons 
have not been very favourable, and the income has been insufficient to enable these 
touch needed operations to be fully earned out in view of the great rise in the cost 
of labour in recent years. 

Paragraph 12 ({}. — So far the irrigation from the Kingwah has been less than 
. half than originally anticipated. 1 he reason of this is that 

Can ngw . g2 villages in Moga and Zira tehsils that 

■are supposed to be commanded only 28 take water. Most of the villages irrigable in 
the Zira lehsil have a comparatively poor command together with sandy .soil, and 
the people prefer depending on the rainfall, which in this tract is usually sufficient for 
the light sandy soil. Another drawback to the irrigation on this canal is that the 
bed bos to be kept at a 2 feet higher level than it ordinarily would - be because of 
the proximity of sub-soil water, and such conditions must unavoidably continue so long 
as the cannl head cannot be taken off higher up the river. This is not possible, os 
the canal head is situated in another district, and compensation is not given for land 
taken up on these canals. 

Paragraph 13. — The straightening of the numerous curves is a most dasirable 

straiD-ntanitiD- mcosure, but is attended with many difficulties, as I have 

Straightening Curves. Nizamw4 which was straight- 

ened in the course of the remodelling operations. The existing arrangements for iriiga- 
tion are upset and lands that have been dependent on canal irrigation for . years ar 
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■suddenly left dry and separated from the canal by lengths of disused channel. 
Another difficnlty is that times have changed and people arc not so ready a? formerly 
to give up land free of componsatioa for improvements by which they themselves may 
not possibly benefit. 

Air. Hcj-don es iinat.iS that to put the canals in good order would cost at least 
Bough eetimote of cost Of those' nine kfehs of rupees I will however, deal with the 
improvement. iinancml aspects of the canals later. 

Paragraph 15. — Colonel Grey all along scouted the idea that the canals could cause 
. ,, water-logging and produce In his memorandum 

or or 0 r. 1891 ho reiterated these view writing, “ five months 

irrigation on a sandy sub-soil cannot cause water logging and sickness. Nor can it cause 
reh, and in fact I have seen none except in a few isolated patches, where irrigation is 
insufficient, and even there in quantity which is advantageous rather than otherwise, as 
may be seen on the wellands of Multan, Aluzaffargarh. Dcra.. Ismail Khan and 
Bahawalpur.'' 

The Assistant Settlement Oflicer and I have already commented in the Zire, 
Ferozeporo and Maindot Assessment Reports on the alarming increase in kallar and 
large decrease in cultivation from this cause. There ajjpear to bo two sets of conditions 
Avhich tend to produce Icallar. In the firat place, there are lands which lie compara- 
tively high .and arc surrounded by copiously irrigated lowlying lands, such arc the five 
Dhora villages of the Alamdot Jagir, that lie in the Muktsar Tchsil and s me others along 
•the bank of what may bo termed the western brancli of theSukkar, such os Sheikh 
Shaman ; in these last Air. Franeis at last Settlement (1801) noted that shor vras 
present. 


Secondly, there are the lowlying villages, such as the Sotarj'a villages in Mamdot 
■and some villages near the navigation channel in Ferozepore Bet, in which the irrigation 
has been copious and which have at limes, it seems, suffered from swamping of the 
•crops by the combined eftects of the canal irrigation and rain. In these two there has 
been some decrease in cultivation owing to shor, while such villages suffer badly from 
noxious weeds. Every whei'O as may bo seen from the Assessment Reports, it is notice- 
.able that a high percentage of nahri land is accompanied by the presence of shor. 

In many villages in the Alukfcsar Tohsil the groat spread of shor is dated from 
1908, a year of abnormal I'ainfall, or as the people put it, the year in which Fazilka 
was swamped. This would point to a lack of natural drainage and a spring level so 
high that the rainfall, coupled of course with a copious eonal supply in such a year, 
•could not be absorbed. The blocking of natural drainages has been largely caused by the 
•Grey Canals which have in many cases cut straight across such channels as the Sukkar 
and the Sotar. 


The Zarnindars hold that copious irrigation is the remedy for shor. This may bo 
true where a copious .supply of water is accompanied by efficient drainage, but in most 
•cases copious watering in the long -run only increases the evil, though crops of a sort 
can be grown with plenty of water on land not too heavily impregnated with these 
-salts. •' - 

Thers are two sorts of Icallar, viz., the white and the black. The former makes 
itself obvious by whitening the lands and producing a puffy crumbling surface, while 
the latter gives the land a hard shining appearance. I am unable to say what 
-constitutes the chemical difference between the two. 


Paragraph 16. — 
Biso in spring lolel. . 


Colonel Grey himself remarked on the rise in the water-table. 

The depth to water is given in the following table 
which gives the figures for the circles with most Grey 
• Canal irrigation : — 


? 

t 

i 

\ 

> 

1 

\ 

i 

r 

Tract. 

Derra w feet. 

To voter. 

Of voter. 

Last Scttloment. 

Now. 

Last Settlement. 

Now, 

t 

1 

Bet Zira ... ••• 

13 

12 

8 

7 


Forozoporo ... ... 

U 

13 

6 

C 


Mamdot ... ••• 

10 

7 

3 

6 

1 

JalfllokA^ ••• 

12 

10 

» 

S 


Mamdot Dhora 

16 

u 

5 ' 

0 
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Tliese figures are taken from' Hjc respective Assessment Reports. They reveal a. 
very high level for sub-soil water and a rise since last Settlement, whioh, though in itself 
not very much, is serious in view of the already high level of the water. As a matter 
of fact, some wells are said in the hot weather to be brimful mth water. 

ParagraphVI. — Mr. Francis in his No. 14S, dated 16th April 1895, gave it as. 
his opinion that “ Zira is somewhat over-oanalled." ' The 16th paragraph of the above 
quoted letter ^ves an excellent reatime of the co.se against the canals. - As far as regards 
Zira, Mr. Francis wrote — 

(1) "They do not want much canal water in Zira, except in dry3marsorfor ricc' 

cultivation.” 

(2) " Those who had wells would have done better to stick to them, and if the 

canals brought water to the well lands against their wish, it is a pity 
for it lowers the standard of agriculture. 

“There is not alwa 3 'S time cnou>>h to till and clean canal lands after- 
the water is oft them, and they are apt to get foul and unworkable, 

(3) “ The water does much damage to buildings, also to stored grain. • - 

(4) "Too much water, damp buildings, and wet grain are unwholesome.” 

(5) "The canal fodder is innutritions food for cattle. They work badl 3 ' on it, 

last badly and often fall victims to disease. The horses and ponies of 
the Zira Bet have almost been Aviped out by disease in the last two 
years. 


(6) " Canal percolation brings up salts, but stopping the irrigation will not 

remedy this, rather the contrary. 

(7) “ Debt and alienation are due to idleness, bad management and loss of cattle 

and much of ' the idleness and bad management arc due to repeated 
fever.” 

(8) “ Much of the damage by uncontrolled water is due to the want of palvAn- 

heads to irrigators’ own water-courses or to the very bad maintenance 
of these water-courses, but , 

(9) The raoin canals nevertheless ought to be provided with masonry regulators, 

if posrible, near their heads, so that we may not be obliged to have a canal • 
running when we know it is doing damage. 


(10) " If we cannot by these means get the water • under control we must ask 
Government to allow the Extra Assistant Commissioner in charge to- 
exempt involuntary irrigation at discretion, cost what it may." 

As a result of this agitation the Daulatwah Avas dosed for a year and the supply 
' run down the Bachorewah reduced ; steps were also taken to bring the water under- 
better control. A very good summar 3 ’ of the i-esults of canal irrigation in Zira is given, 
by Mr. Middleton in paragraph 14 of the Zira Assessment Report. 


Concluslcn. 


Pwragraph 18. — ^My condusion is that in the purely riverain tract,- which is 

subject to river floods the canals have had practically 
no effect except in a. few isolated cases Avhere their - 
embankments may have prevented the spread of river flood. In the rest of the Bet I 
think, the spread of Icallar and weeds with the consequent decline in cultivated area must 
be ascribed to the canals, though it must be remembered ' that but for the canals many 
hundreds, perhaps I should sa 3 '^ many thousands, of acres which now bear crops would 
be l 3 'ing waste. In the Rohi tract the canals have done nothing but good ; the light soil 
does not become wat^r-logged and .soured by hallar, while to some extent the silt carried 
b 3 ' the canals has improved the texture of fhe land. To my mind the great evil caused 
b 5 ’’ the canals has been the decline in well irrigation. Of course as Colonel Grey insisted 
the ideal is for the canal irrigation to bo supplementary to well irrigation, but the 
average inhabitant of the Bet, though an exception may be made in the cose of some^ 
Arains, is too iiidolerit_to work w-ells, when he can get some sort of a crop with the aid. 
of canal water. 


Paragraph 33. — There has been much corre.spondence at various times on the 
Proposal that Government subject of the management of these canals. In a supplc- 
sbonlu take over -the canals, ment to the report of 1875, Col. Grey suggested that 
negatived. Government should take over the. canals po 3 dng for the 

land and labour. He c-stimated that fair compensation would amount to lakhs. The 
proposal was, however, negatived. _ • . ... 
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i'antgraplL 34. — Recently the proposal has been again put forward and was 

'■ SamnnmnnDoi dealt with by the Cktmmissioncr, Jullundur, in his No. 

Same proposal made recently, s^;^.^tary to the Finan- 

'Cial Commissioner. As stated in that letter, there are many objections to Govern- 
incnl taking over these canals. In the firt place the step would bo .extrcniely unpopular 
with the iiTigators who are after all the owners of the canals, though this fact is not 
-ahvays borne in mind. Secondly, from a perusal of the notes written by various Canal 
•officers at different times, (1) by Mr. Palmer in 1875 ; (2) by Mr. Jeffries in 1908 and 
(3) by Mr. Purvcs in 1912; it would seem very doubtful if the Irrigation Department 
would coasent to take the canals over in view of the very largo sums that would liave 
to be spent to put the canals into technically proper order. Personally, I think, that if 
the canals were taken over it would bo ncc&ssary to acquire them as the people \vould 
certainly demand compensation for land taken up for re-alignments and the like if 
the management u’as in the hands of a Goveiinnont Department, and it would lead to 
endless confusion if some lengths belonged to Government and others to the Zamin- 
■dars. 


I^aragmph 35. — It is very hard to form any estimate of what the compensation 
Attempt to estimate what pn-yablc would mnount to. I have had the cost of 
• compensation would beneues- works compiled from the annual reports and the cash- 

■ sary. book, but very much doubt the accuracy of the ffgurcs 

wliichdonot agree with those given by Mr. Atkins in 1908. I give the figures for 
what they are w’orth in Statement VII. Mr. Atkins’ figures arc also given. Roughly, I 
should ea}', the amount of compensation payable would be between 25 and 30 laklis of 
rupees. 

As regards the compensation that would have to be paid for the land occupied by the 

■ canals, I have collected figures showing the ai‘eas occupied by the Canals according to the 
'latest records. The areas are — 


In Ludhiana District 


• » • 

Aci’cs. 

104 

ZiraTchsil ... 

• • • 

• •• 

... 2,747 

^loga ... ... 

« • • 


335 

Forozepore ... 

• • • 


... 2,521 

Muktsar 


... 

... 1,926 

Fazilka 

... 

... 

... 1,087 


V 

Total 

... 8,720 


Putting a very low valuation on this area as banjar at the rate of Rs. 30 per acre 
‘the compensation would amount to Rs. 2, C 1,600. A consideration of these figures even 
after allowing for the fact that a large amount of the money expended bos not been 
capital expenditure, .shows clearly that the compensation which would have to be paid 
would be a prohibitive pneo to pay for a> system of canals whose existence, at any rate 
in their present form, will come, to an end if the projected new canal from the Sutlej is 
■ constructed. The Financial Oominiasioner wrote in 1908. " Mr. AVilson has here to note 
' that it would cost an impo.ssibly large sum to acquire these canals under the Punjab Minor 
■Canals Act." In view of the above consideration, I consider that these suggestions that the 
Irrigation Department should take over the Grey Canal system is beyond the range of 
practical politics. ' , 

ParagmpJi 36. — Another suggestion that has been made is that the Irrigation 

Department should take over the _ Grey Canals as a 
Another proposal. running concern and administer them on bchialf of the 

•people who are the owners. Such departmental management would, I think, bo higldy 
uniropular, and there would bo constant friction between the officials in charge of the 
•canals and the Deputy Commi.ssionor who would bo called on to supply funds for improve- 
ments which the irrigation experts would inevitably consider not merely desirable but 
.absolutely essential. Personally, I consider it Jiighly doubtful whether, in view of the 
uncertaift future of the.so canals, the Irrigation Department would bo ready to take them 
•over. I, therefore, consider that this scheme must be discarded. 
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Copy of a petition, dated ISth January 1917, from -the Zamindars of certain 
villages of the Grey Canal tract through Karm Singh, brother of Santa Singb^' 
Lambardeu*, village Khushal Singhwala, Tehsil and District Ferozepore, to 
the Superintending Engineer, Sirhind Canal Circle. 


We the following Zamindars of villages Khushal Singhwala, Giilanwala, Has- 
tewala,Walur, Kakuwala, Sande Hashim, Asal, etc., who have affixed our thumb marks 
to the petition in vernacular most humbly and respectfully beg to sumbit as follows : — 

1. That owing to an irregular and inopportune flow of water in the Mayawah 
Inundation Canal our crops have been materially damaged for want of water for the Inst 
several years. 

2. That it is an open secret that the rise or fall in the status of the Zamindars in 
particular mainly depends upon the nature and quantity of their crops. 

3. That the said Mayawah Canal, experience shows, is usually dry at the time- 
of crops. 

4. That the Sirhind Canal sends off her excess of water into the river for about 
6 or 7 months every year, which may with advantage be availed of by supplying the 
same to us for watering our fields. 

5. That in case of Sohi villages fields are watered by the Sirhind- Canal, wa 
therefore pray that the same concession be' extended to our villages also and thus the 
wastage in the Sirhind Canal water may be utilised It is needless to add that this step 
although equally beneficial to the Goverainent shall mean a permanent boon upon humble 
servants. 

For this act of kindness we shall ever prnj' for your long life and prosperity. 

Signed by 39 villagers, (including Lala Jagan Nath, Honorary Magisti'ate, share- 
holder of Ferozepore) of 11 vil'ages, - namely, Khushal Singhwala, Sande Hashamwala,. 
Gillanwala, Hastewala, Walur, Kakuwala, Asal, Gill, ICul Sujnn Singhwala and Sujanwala. 
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Copy of a letter No. 270, elated 22nd November 1916, from Syed Sardar All Shah, 
E. A. C., Superintendent, Grey Canals, Ferozepore District, to H. W. Nichol- 
son, Esquire, Executive Engineer, Project Division, Sirhind Canal, 


In conliiumtion of my No. 1 2:1. dated the 27th April 1910, forwarding you four 
bheet-s of contoured pilin'^, I would point out that no new iiHgmncnts have bCscn marked 
on theoe, nor have the cnnnls Ijcen remodelled in any way simsc the contoured plans 
were prepnrcil. 

Tlio Oroy Canals were dug 40 yeat's ago with free labour and land was also 
given free. Co'lonel Orcy, the designer, therefore took advantage of all natural depres- 
hions and the only new digging done was Unking up these natural depressions. The 
«»iv .onnas wnter-iatc which was then charged for tnany yoar.s following, was never 
^ul^^eienl to e.»rry out any .silt clearance^ and bar the absolutely necessary silt clear- 
ntjces of the h-'iri reaches, the canals anil distributaries have never been treated to 
sv.steiiiatic .silt clc.nrance in tlu'ir entire lengths .since they were dug 40 ycar-s ago. 
Thev are thus choked with .silt, have a very irregular bed, nothing hut a succc.ssion of 
rid'A's and thercfoiv are totally incapable of airrying tbc discharges sent with my 
No? 122, dated the 27th ApririOlli. Thc-so are only no/uiviaMicad discharge.s. The 
channels being able toe-irrylhis discharge, is quite another mailer. I would, therefore, 
p.artieulnrlv bring to your nolito that when the •hare of water to the Grej' Canals is 
•allottwl under the new scheme, the above remarks regarding the present condition of 
the channels may not be lf*st sight of. 


I reerel He* state of the canals was not noted in my previous corraspondence, hut 
Captain Herdon, their regular .Superintendent, who is on tour in this district recruiting 
nml whom I spoke to uIkuiI the new scheme, and has been in charge of the canals since 
190 1 itnpres' <*d upon mo the necessity of pointing out the deplorable stale the canals 
n«v now in. atid in nnv new .sehem * alVecling them, this .should be pointed out. I, tboroforc, 


do so now. 

As an e.Kampli’*, I .send von r/mgitndinnl and Cross .Section of a eluuinol which 
under conditions nolc<l above, wi> consider to Iw in fair oitler, I also .send a special report 
(.11 llie present eondilion and future nmnngcment of the Grey Canals prepared by 
Mr Currie who has just earried out the Settlement of the District. Jins will c.>cplam 
evc-rvlhino'to von in detail. As Mr. Currie's report is the only one in the oOicc and 
is con.slontly l^ing referred to. its return as early as convenient by registered post is. 

l•e(llle.slc^l. 
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Wajab-ul-arz (Records of rights and obligations) for Grey Canals, 

Ferozepore District. 

(Tbanslation.) 

As we the landowners of the village have proposed the construction of canals 
within our lands of cur own free will and choice, accordingly we subscribe 
to the following conditions in the way of a 1Fa;ab-ul-arz and agree that they 
will always be binding upon us : — 

PART I. — Rights appertaining to the land covered by 
the canals and to the Supervision- of canals. 

1. Wo diall not claim any price or compensation from the Government for the 
lunfl of our village taken up by the canal, its banks or spoil, and we shall not apply 
to the Government till the new settlement, for reduction of land revenue assessed on the 
land so taken up. If that land is exempt from the payment of land revenue, then no 
arrangements are needed ; if it is under assessment, then we shall pay as usual the 
land revenue of that Jehaia (portion) jointly, or this revenue shall be added on to the 
kfiatas (portions) of all sharc-holdcra praportionately, nccoi-ding cither to ancient custom 
or to the number of ploughs, or to the kheivats (a recognised unit of land) whichever 
system is in vogue in the village. If any land 'is taken up which belongs to some 
particular /Jiata (land unit portion) or sliare-holdcr or tenant in possession, then we shall 
indemnify him by ti-ansfen-ing the akamlat ddi (village common land) of that patti 
(village sub-division), ihulldfi (part of patfi) or village with which it is connected and 
the land taken up by the canal shall bo transferred to the paiti, ikullah or shalhlnt 
•deh and shall be maintained in the same capacity in which the village common land 
was on transfer-. At the time of the partition we .shall divide up the land and the Gov- 
ernment' shall have no concern in the matter. 

;• 2. If in the course of the excavation of canal, any trees or standing crops arc 

found in the canal bed, banks or spoil, we shall not sue the Govei-nment for the damages 
sustained. If on account of 'flooding, our crops or buildings arc damaged, we shall 
put forward no claims, because small losses result in bigger gains. AToreover the work 
is ours and ours the losses and gains. . 

3. Wo shall have no right to bring under cultivation spoils, banks or the canal 
bed. We shall be responsible for the establishment of bench marks and the supply 
of labour to the Surveyors and also for their safeguard within our limits. We\shnll not 
'damage the canal banks by traffic, bullocks or ploughshares. 

4. We thall plant trees on the canal banks and shall water them from the 
canal. And these trees, reeds, pildJii, etc., and other products of water, flsh, water- 
nuts, etc.', and grass that shall grow on the canal within our limits shall be our pro- 
perty. ' But if anything of the products mentioned above is ever required by the 
Canal Department for the maintenance and repair of canals at any time, we shall not 

' refuse to deliver it. 

, PART II -—Excavation. 

5. ■ Whatever portion of the canal is allotted to our .shai-c by the Superinten- 
dent, Canals, for excavation in proportion to the ai-ea irrigated, shall be excavated by 
us with pleasure, aud we shall carry out completely all the directions given by the 
Canal officers, as to depth, Avidth and the .distance at which spoil has. to be deposited 
and other matters connected with the canal construction. 

6. ..We shall do the usual annual clearances (proportionately) os for new excavation 
that is, we shall satisfactorily dig out that portion which falls to our share in proportion' 
to the area irrigated. 

7. In these ordinary clearances, -we shall throw beyond canal banks any silt 
taken out and shall raise no objection if any land is taken up by this deposit of silt in 
addition to that previously covered by canal and spoil banks. 

8. We shall constructor repair according to directions, .embankments or spoil 
that come in our limits and shall not cut through them without permission. And in whose 
charge they are left^ shall be responsible, i.e., we shall undertake to protect the banks and 
spoils situated within our respective limits as ordered. And in case of a breach, all of us 
benefitted by canal water, shall at once i-epoir the breached bank and shall supply all 
material required for the purpose. 

9. We shall supply proportionately all the tools and plant required for the canals 
and embankment. 

10. If for the maintenance of the canal any new work is to be taken in hand, 
for instance, the construction of banks (bund) or new head on account of the demolition 
or washing away of the old, we shall bo bound to execute it like ordinary clearance work 
and we shall be authorised to do it cither by ourselves according to the amount allot- 
ted to our share or leave it to the Superintendentt Ginals, to have it done and to -realize 
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tjio outlay from ub in proportion to the arena iiriBatcd. If money is borrowed from 
tlie District Funds for the escciition of this work (to avoid delay) then we thall con- 
tribute to the District 1' und our Bhare of it in proportion to the area irrin^atcd. 

11. Excavation of wlintoi-er kind shall be carried out according to the followinc 
method The excavation shall bn allotted to the people of every village receiving canal 
water by volumes of earthwork and in proporlioii to the area irrigated and a time-limit 
shall be fixed during which they shall haire to arrange for the completion of their portion 
of tlie work. In thi.s period, no Canal Officer sliall intcifcrc with their arrangements 
If the work bo not executed within the time pie.'ciibed then the Superintendent of 
Canals, filmll have the right to got the work cxeciiled by daily labour and to realize the 
cost thcrt'«)f from the irrigators concerned proportionately. 

12. As the Canal Dcpartiiiont has been established for running those canals for us 
M*e agree to inaiutAin the cstablishinont by contributing to the chai-ges thereof at rates 
fixed per unit of area irrigated in a common meeting. 

PART III. — Administration. 

13. We shall cunstruct bridges or make other arrangcinciils for communication 
wherever a village path liappcns to cross a canal. We shall not abandon the existing paths 
and make now ones. Wo shall have no clainis on the Government (for the co.st of such 
constructions) of course the highwa 3 '.s shall have to be arranged for by the Government 
<for bridges, etc.) 

It. We shall never endeavour to pul a hnnil in the canal. However, the 
Sup rinlcndcnt of Canals shall have full powers m tlio matter. Wo shall not irrigate 
oxcopt through pncca outlets. We shall set np jhalkir, jhatta ov d/miHi (plant for lift 
irrgalioii) outside the canal limits and shall dig watcr-coui-sca according to instructions. 

15. Whenever the Government refuses to give water or stops irrigation, 
we shall not claim any remuneration or compensation for damage sustainedi that 
s, we depend for our water on the free choice of Governnaent. 

1C. We shall not stop the irrigators of a particular village or an individual irrigat- 
or wliuUici' of our villngo or of a iiciglibouriug one, whenever tliey may require to bring 
water to their lands tlirough the lands of one or more land-holders, not shall we 
quart el over the lands or croiw that may thuo be daiiiagcd, for the chances are the same 
for every one of us, ns anyone may sometimes require to carry water for his lands through 
the lauds of another land-holder. 

17. If luoic tlinn oik* iriigalor happen to have a water-course in common we 
shall bj' mutual ngrcenient'nrrnnge for the irrigation of our respective Oelds by turns. Who- 
ever coiilravones these provisioiKs, shall be liable to lino and compGD.*:atiou for .the damage 
caused. A list of this arrangement of turns shall bo kept in the Supcrintendc'ht’s Office 
Any irrigator who obstructs a water-course (minor) -to lic’ad up water shall have to obtain the 
consent of all other irrigator concerned. IS’o irrigators shall bo authorised to meddle 
willi waltr without the written eoiisontof others. 

18. If any irrigator resigns his concern with the canal, ho shall forfeit oil 

<'iuims to his sliarc of the contribution of expenditure and to all his previous rights 
ns they will ho cousidcred null. If tlie remaining sot of irrigators refuse to buy hi< 
share, nnj* ou sider shall bo entitled to.. bay it. If the lauds of the irrigator who lias 
1 'e.sigiied his concern, get canal water, ho hhall.bc liable for payment of water-rates according 
to the qualitj' of Urn land and crop grown. This sum shall go to the common fund for 
expenditure. ‘ , 

19. We shall obey implicitly wboJ»vor orders be issued bj* the Government from 
t imo to time. 

20. Aiiy. person wlio contravenes the provisions of the above agreement or stands 
in their ‘ way or acts against the various orders and instructions regarding the canals, 
shall bo liable to punishment by the Govcriinicut. 

21. Wo shall continue to pay at 4 pies per acre of area irrigated for remunera 
tion of the services of the Mirab, who shall bo oppointed, with our consent 
for the distribution of water.. Similarly wo shall pay the Patwari as remuneration for 
land measurement, at two pies per aero of .the area irrigated, or if the rates change^ • 
we will with the rest of the irrigators pay according to changed rates. Wo sliall use 
water as directed by the Superintendent through the Mirab. 

22: We agree that we have thoroughly understood the contents of this agree- 
ment which has been, recorded by us as (Records of rights and obliga- 

tions/. And all of us undertake to act according to its provisions and if anyone of us 
contravenoKitsprovisions and for that the canal sustains any loss, the Superintendent of 
Canals shall have the right to bring the liability borne to him to behalf of all us. 



PBTKTED AT THE " CIVIL AKD MILITABY GAZETTE" PBES3. LABOBE. 
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